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1 Council in the place of Dr. Peter Griess, F.ll.S., ami 
Mr. Joint Snillcr, nominated Vice-Presidents under tho 
provisions of little 17. 

Tho Treasurer ami Foreign Secretary have been nomin¬ 
ated for re-election. 
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among the ordinary members of Council, in nccordnnco 
with the provisions of llule IS. Nomination forms for 
this purpose can he obtained from the General Secretary 
upon application. 

Members are hereby informed that the Annual General 
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second week in July. Details and arrangements will bo 
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paper. 

Members are hereby advised that tho Subscription for 
1SS5 falls due at the'beginning of the year, and should 
be paid as soon afterwards a9 possible. The Council lms 
decided that after January 1st, 1SS5, tho 20th Uye-law 
will he strictly enforced, so that Members whoso sub¬ 
scriptions aro moro than four months in arrenr, will not 
continue to receive the Society’s Journal. 


Inquiries having been made ns to the transactions 
of tho Nowcastlo Chemical Society, tho Committco of 
tho Nowcastlo Section have to stato that 11 very fow 
complete sots aro remaining, and will ho sold to 
mombors at £2 10s. nor sot, A number of soparnto 
volumes cun also ho imd by mombors wishing to com¬ 
plete their sets, at 10s. per volume (generally three 
years’ issuo). Application for these should bo inndo to 
tho Local Secretary of tho Newcastle Section, 
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V. do M. Mcllin (l/o Criimpsall), Tho Polygon, Ardwlek, 
Manchester. 

Dr. A. K. Miller (l/o Hcgciit’s Purk). 10. Bishop’s Terraco 
Fiillinm. S.W. 
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lonoon Section. 

Chemical Society’s Rooms, Huulington House. 
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Meetings, Session 1SS3— First Monday in each month 
(unless otherwise indicated). 
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of Aqueous Solutions of Sulphurous Acid.” , _ „ 

Messrs. G. Napier, Hake, mid Monk-’’Thu Stus3furt Salts 
Industry, ami Its hearing on other Industries. 

Discussion Oil Professor Mumo’s paper published lit January 
number of tho Journal. “On tho Mammal 3 uhto of Filter- 

Pressed Sewage Sludge." read January 5 . 
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Vhrdloy—’’Additional Noloon Aliimimt In Superphosphate. 
July.—The Annual General Meeting. 

Notices of papers and communications for the meetings to bo 
Bent to tho Local Secretary. 

jl feeling held April 13, 1SS5, 

FURTHER NOTES ON THE RADIAL PHOTO¬ 
METER AND THE PROPOSED STANDARDS 
OF LIGHT. 

BY 3V. J. DIHDIN, K.I.CL, F.U.S. 

Chemist, anil Superintending (la* Keumincr to the 
Metropolitan Hoard oj Works, 

One of tho first points which it is desirablo to make 
clear, with regard to the uso of the lludial Pliotomoter 
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is the certainty attending the uso of the instrument 
when the disc is arranged for equal angles of inci¬ 
dence of tho rays from the standard and the light 
under examination. For the purpose of determining 
this question, L have inado tests of the horizontal 
rays, with tho disc in various positions—viz., vertical 
and inclined 22° and *15° in either direction, with the 
result that the readings obtained were perfectly con¬ 
cordant. It may, therefore, bo assumed that the 
tests of rays, at angles above and below tho horizontal, 
are correct when the screen is adjusted as I have 
directed. It is necessary that care should be taken 
to avoid errors duo, to rclleetion. 

In the paper which I had the honour to submit to 
the Society last year, I drew attention to tho 
ditlereiico in the quantity of light emitted from the 
broad part of Hat llames, and from their edges. This 
question has since engaged my attention. I have 
made determinations of the quantity of light allbrded 
in all directions horizontally by three classes of 
flames, testing them at every 10°. The results are 
stated iri Table L The diagrams show at a glance 
the positions in which the maximum light is thrown. 

The value of tho radial photometer is most strik¬ 
ingly shown in the examination of burners shaded by 
globes, rclleetors, etc. For this purpose I have tested 
three Argarnl burners, fitted with different forms of 
shades. Table 111. contains the results, which I have 
also put in diagram form. Two of these sets of 
observations clearly indicate that the form of the 
porceliin clip might bo arranged to yield nioro satis¬ 
factory results, but considering the want of a suitable 
method of testing, before the radial photometer was 
introduced, there is lit tie room for complaint. The 
effect of tlie well-known glazed-paper shade is very 
striking, tho even distribution of light downward 
being very satisfactory. Tho tests of a Christiania 
burner, with mid without its globe, arc also in¬ 
teresting ; hut, ns in this caso the globe lias to do 
tho double duty of regulating the draught and 
reflecting the rays in a downward direction, it is 
diflieult to seo how its form can he improved. The 
tests of a new form of reflector well illustrate the 
character of the work of which the radial is capable. 
The tests may be taken at every degree where acces¬ 
sary, and thus most valuable comparative results 
obtained. 

_These instances might bo multiplied almost indefi¬ 
nitely, hut I do not think that more arc required to 
point out the extensive ratigo of work which this 
photometer renders possible. Further practico has 
shown that tests are easily and rapidly miulc.nud that 
it is equally applicable for all classes of photometrieal 
experiments. 

The clt'ect of a suitablo reflector in diffusing the 
power of tho light in particular directions is very 
marked, so much so, that in future competitive tests 
of burners anti apparatus relating thoreto, it would 
bo highly desirable to inako special awards for tho 
hast form and diifusing power of rclleetors. In my 
judgment the most perfect reflector should throw the 
rays of light in such a manner as to evenly illuminate 
a level surfaco comprised within a circle whose cir¬ 
cumference includes thoso rays falling at an angle of 
30° below tho horizontal. 

Tho nearest approximation to this definition is the 
result given by tho well-known porcelain shade sup¬ 
plied with Argarnl burners. \\lion tho cup is m 
tositioii tho rays, falling at all angles from 0 U to (i0“ 
>eluw the horizontal, are intercepted to ail excessive 
extent. Tho importance of facility in testing a new 
disc for photometric readings is goncrnlly acknow¬ 
ledged. Tho form of carrier used with tho radial 
photometer is especially adapted for readily adjusting 
tho disc, so that oither side may bo turned towards 


tho standard light. It is only necessary to loosen the 
screw holding the carrier when the latter can be 
rotated on its axis. I propose to use this form of 
disc carrier, which reverses the mirrors as well as 
the disc, in the photometers at the gas-testing 
stations of the Metropolis under my charge, and have 
obtained tho sanction of the Gas Referees to tho 
change, which, I feel certain, will bo a decided 
advantage. 

Tun I’noposi'D Standards of Light. 

Amongst the numerous proposals for obtaining a 
light of constant illuminating power, the most varied 
substances are to be found ; in fact, hardly a com¬ 
bustible material seems to be omitted from the list. 
It is unnecessary to recapitulate them further than to 
call attention to those which have been found, after 
repeated and lengthy trials, to afford ground for tho 
hopo that amongst them may ho one which will 
eventually prove to bo reliable under all circum¬ 
stances. Tlieso nro six in number—viz., candles; 
Unreel and Kcates’ lamps; Harcourt’s pentane or 
air-gas llamc ; Mcthven’s screened Argarnl flame; 
and Sugg's “Ten-camlle Test." Tho combustibles 
employed with these arc sperm, sperm and colza oils, 
pentane, and coal-gas both with and without pentane. 

I need hardly mention that the only legal standard 
iirthis country is the sperm candle of six to the pound, 
each consuming 120 grains of sperm per hour, a nil 
that tho Cartel is the legal standard in France. This 
lamp should consume •t2giin. of colza oil per hour, at 
which rate it yields an nverago light equal to fl'u 
average English candles. I have obtained this figure 
from tho results of tests made in 1870, by Mr. Sugg, 
when ho found it to bo equal to !)'('> candles, and tho 
mean of several scries of tests which T have recently 
made, when I compared it with both Mr. Harcourt’s 
pentane flame, and the Rentes lump, the nverago 
result being that tho Cared lamp was ciiual to !)'-lL 
candles. If it is assumed, therefore, to be equal to 
!) - 5 candles, it is certain that that assumption will 
not bo tar from the truth. 

The attention which lms been paid to the impor¬ 
tant subject of the standard of light during tho past 
few years has resulted ill three separate investigations 
being made. The first of these was in 1880 and 1881, 
when tho itoard of Trade appointed n committee, 
consisting of Drs. Williamson and Odling, and Mr. 
G. L ivesej-j to exaniiuo “the Standards at present in 
use for estimating the Illuminating Power of Coal- 
Gas, and of tho Standards which have been proposed 
by Mr. A. G. Vernon Ilarcourt, Mr. T. W. Rentes, and 
Mr. J. Mctlivcn." Tho report of this committco was 
very unfavourable to candles, Rentes’ lamp, and 
Methveu’s screen, hut decidedly in favour ol‘ Mr. 
lI;ireourt’s air-gas flame. 

In 1683, tho Gas Institute appointed a committee 
to uxniniuo the candles, Mr. Ifareourt’s air-gas flume, 
Mr. Mothven's screen, and M. Giroud’s “Yerilientour,” 
and “Relative” stmulnriL This committee engaged 
the services of Messrs, lleisch and Hartley to conduct 
tho experiments, and tlieso gentlemen reported 
strongly in favour of the Mctlivcn screen, nnd ns 
strongly against tho Ilarcourt air-gas. During tho 
past winter I have had an opportunity of making 
lurthcr examinations of tho various proposed stan¬ 
dards, nmt imvo submitted the results obtained, up 
to the present, to a committeo of tho Metropolitan 
Hoard of Works in tho form of a report, i have not 
yet furnished my investigations, and hopo to extend 
tho number of tests and manner of making them very 
considerably. So fnr as my work has pone, I am of 
opinion that tho public lias now before it several pro¬ 
positions of a most promising character. I Imvo found 
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Table I. 


Flat Flame Burners. Illuminating Power of Horizontal Bays. 


1’OS IT! OX 

ok Flask. 


Burner 

No. 1 
CANDLES. 

BURNER 

No. 2 
Candi.ks. 

IltlRNKR 

No. 3 
Candi.ks. 

Flat to Photometer Bar. 


30 8 


S'5 

Flame Turned. 

... 10’ 

30-8 

04 

8-5 



... 20 

30 0 

24-3 

8-5 


It ••••• ** 

... :io 

300 

24 *2 

8*5 



... 40 

30-8 

24 0 

8 4 


11 ........ 

... 50 

30 2 

24-0 

8-3 


it .. 

... 00 

30-1 

23 -8 

S-2 



... 70 

30 2 

23-5 

8-2 



... HO 

29-S 

52*4 

8-2 

Edge to Bar „ 


... 110 

24-4 

20-3 

7-9 


it . 

... 100 

287 

21-0 

8'2 



... no 

200 

22-S 

S3 


i» .. 

... 120 

30-3 

23 5 

S3 



... 130 

30 5 

23-4 

S3 


n . 

... 140 

30-5 

23 *2 

8 3 



... 159 

30-5 

23-4 

S-4 


»» . 

... 100 

30'1 

23-5 

S-4 



... 170 

30’4 

23*2 

8 3 

Flat to Bar ,, 


... ISO 

30 '3 

23M 

S-4 



... 100 

30-4 

22-S 

8 4 



... 200 

30 S 

23 0 

8-4 



... 210 

30-S 

22*7 

S-4 



... 220 

307 

22*0 

8-3 



... 230 

310 

22 *!) 

8-3 



... 240 

30 0 

22 8 

8-3 



.... 250 

30 1 

22'0 

8-2 



.... 200 

29-5 

21 ‘2 

SI 

Edge to Bar ,, 


.... 270 

25 0 

78-0 

7-8 



.... 2S0 

2S'5 

20(i 

7-S 



.... 200 

29-5 

21-0 

SI 



.... 300 

207 

<>»)»<> 

8-3 



.... 310 

20-8 

23 0 

S3 



.... 320 

30 3 

2.3 0 

S-4 



.... 330 

30-3 

23 5 

8-3 



.... 340 

30-5 

23-4 

S-4 



.... 350 

307 

23 5 

8-4 

Flat to Bar ,, 

II .. 

.... 300 

300 

23-1 

8-5 


Table II. 


Hat Flame Burners. Illuminating Power of “ Angular" Hays. 


Direction ok Rays. 

Burner No. 1 
Candi.ks. 

Burnkr No. 2 
Candi.ks. 

00° above horizontal . 

27-8 

8-9 

so . 

29-2 

9 0 

70 ,, „ . 

29 0 

9-3 

00 M II .. 

30'5 

9-3 

30 i» 11 .. 

30-8 

9-2 


30-9 

87 

30 11 19 ... 

30-3 

9-4 

20 .. 

30-4 

9-3 


29-4 

9'3 

Horizontal.. 

29-8 

97 

10° below horizontal . 

20-9 

9-9 

20 . 

30-2 
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that Mr. Ha rcourt’s a i r-gas standard is very satisfactory 
in its results, and is easy to work. In this matter I 
regret to find that I am in direct opposition to the 
strongly-expressed opinions of the two eminent plioto- 
metrists who reported to the Gas Institute committee 
so unfavourably of the pentane. I also found that tlio 
Keatcs lamp is thoroughly reliable, and of a most 
satisfactory character in every respect. The Meth- 
ven screen gave very contradictory results, but I am 
willing to oelievo that these wero in some degree 
probably duo to two tilings : 1st, the too hurried use 
of the burner after lighting ; and, 2nd, variations in 


fact affords an explanation of the decrease in the 
quantity of light emitted through the Mcthven slot 
when the flame produced by carburetted gas is too 
high. The lower portion of the flame is brought 
nearer to the slot, which is thus opposed to a light of 
diminished intensity. So far as my tests have ex¬ 
tended, I find that the “Ten-candle Test," when 
burning enriched gas, is remarkably constant, and well 
merits further trial. 

Summing up the general results of the tests which 
I hnvc lately made, and expressing them, for con¬ 
venience, in percentage variation from the mean, I 


FLAT FLAME BURNER No. 1. 


HORIZONTAL HAYS. 
Flat to Bail 


ANGULAR RAYS. 



tho height of the flame. I found this latter to bo a 
most important point when tho carburetted gas was 
used, in place of the plain coal-gas. I confess to being 
disappointed with tho Mcthven arrangement. I ex¬ 
pected variations of a kind, but I was not prepared 
for some of the extraordinary results which were 
obtained. I am anxious not to do Mr. Mcthven an 
injustice, and am content, especially after tho strongly 
expressed opinions of Messrs. Jleisch and Hartley, to 
await the results of further tests, and in tho mean¬ 
time distrust myself, beforo finally rejecting a pro¬ 
posal which has met with such strong support, I 
Iiavo made some careful tests of a new form of stan¬ 
dard introduced by Messrs. Sugg tfc Co., and called 
by them tho “ Ten-candle Test.” As submitted it was 
arranged to burn common coal-gas of various qualities. 
The inventors do not claim that the light emitted 
is of constant quality when gases of various illumin¬ 
ating power are used ; but, on tho contrary, furnish a 
table of corrections for tho particular gas employed. 
Tho limited number of tests which I liavo mado with 
tho arrangement has not impressed mo favourably 
with tho idea of using ordinary coal-gas as a standard 
combustible in this case moro than with tho Mcthven. 
I therefore tried tho expedient of burning coal-gas 
enriched with the vapour of pentano. To my sur¬ 
prise I found that tho quantity of light omitted by 
tho system, when this rich gas was used, remained 
precisely tho samo as when tho uncurburcltcd gas was 
oinployed—-viz., 10 candles. This result was duo to 
tho fact that when tho rich gas was oinployed. a 
groutor portion of “bluo” llnino is obtained, which 
compensates for tho increased quantity of light 
omitted by tho portion of tho flanio utilised. Tnis 


find that the variations in tho proposed standards 
wero as follows—viz.: 

PERCENTAGE OF TESTS WITHIN ONE PER CENT. 
OF THE .MEAN. 


Caxdi.ks. Teats liy diUbrcut operators . 13 7 

Oaiccki. Lami*. Tenia with two lamps. 39'0 

Kkatks’ I,am i*. Tests imnle with various 

lumps, oils, ami wicks . 710 

Tests with one lamp, for constancy, Series 

No. 1. OS - 1 

Tests witli one lump, fur constancy. Series 

No. 2. 87*5 

Tests liyilllfcront operators . 58 0 

JIaucouut’s J'KNTAXK. Tests of various 

samples of uir-gaa . Ol'O 

Tests mado by repented udiustment of 

height of tlmno . 100 0 

Tests by dilt'orculoperators... 41*0 

Mktiivkn'h ScttKK.V. Tests made with 

"plain" and "carburettod"gas. 37-0 

Tests bv dillereiit operators . 12 a 

Sucas’ "Tkn-caxulb Tkst." Tests witli 
•'plala ” and “ carburetted " lli'7 candle- 
pas. and IP2 cundlo-gas carburetted 
(eight tests only). 100 0 


Tho objections to the abovo standards may bo 
summarised thus 

Cuntllcs .—Variability of composition and melting 
point of sperm, ntnl of the number ami sizo of threads. 

Cared Lamii .—(Quality of oil employed. Uncertainty 
of height of wick and glass, and of composition of wick. 

Kettles' Lump .—Time required to produce Hume, and 
uncertainty attending the uso of a wick. 

J’eiilane .—Attention and skill required j sluggish and 
unstable character of llama ; effect of vibration of room; 
dilliculty of reading. 

Methuen's Screen .—Quality of "uh used with “ plain 
gas" screen. Uncertainty of height of ilmuc, especially 
when carburetted gas is oinployed. 














251 


THE JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. Uprii *j, ias5. 


Suggs’ Ten-candle Test .—Quality of “plain” gas 
used. 

The replies to these objections are 

Candles. —None. 

Cured Lamp. —Admitted. 

Kettles' Lamp .—The time is about thirty minutes, or 
little more tlmn tlmt. required with any other of the 
proposed standards. With this lamp there is no uncer¬ 
tainty ns regards t he wick. 

Jlareourts Pentane .—When the apparatus is properly 
arranged the attention required is so little as to he of no 
moment. The llame is perfectly steady in the absence 
of draught, or excessive movement of disc carrier. Acci¬ 
dental vibration of room does not affect it, and that the 
dillicnlty of reading the photometer disc is overcome by 
practice. 


tire possibility of an opponent having good grounds 
for his assertions, or that the difficulties of the caso 
are so great as to preclude one person using inoro 
than one system to the best advantage. The fact is 
that photometry is by no means a two-foot rule ” 
science. Nothing can exercise the patience of an 
operator more than prolonged observations of this 
character. Unremitting care and minute attention 
to numerous details arc absolutely necessary for tho 
attainment of accurate results. It is therefore not 
difficult to imagine that an operator intimately 
acquainted with all tho peculiarities of a given 
standard should be liable to obtain more constant 
results with that than with another with which ho 
may bo less accustomed. The constant transition 
from one standard to another, oacli differing in every 


Table III. 
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Methuen's Screen .—When “plain gas” having an 
illuminating power between 14 and 22 candles is used, 
tho light passing through the slot is constant, and can 
lie checked by the use of enriched gas, and a smaller 
slot. Tho height of the tlnme is easily controlled. 

Suggs' Ten-ettiullc Test .—Variations in the quality of 
the gas employed do not affect tho result, ns correction 
is made for any increnso or decrease in its illuminating 
power. 

Wo have thus tho present position of tho standard 
of light controversy clearly defined. The conflict of 
testimony is so diametrically opposed that an outsider 
would naturally consider that either tliero is littio 
disposition on the part of various advocates to admit 


particular, and of varying luminosity, is most 
trying. Those considerations show tlmt great 
caution is necessary in arriving ut a judgment 
on the whole question, which should bo approached 
with due regard to tho opinions and experiences of 
others. 

I havo spokon previously in favour of a higli-powor 
standard, and I see no reason to alter that view, 
although I gladly admit tho facility with which read¬ 
ings woro mailo when tho pentane air-gas was 
omployed during my recont oxporimonts. With 
practice and great care tho results aro satisfactory, 
but they cannot, in my judgment, bo obtained with 
the sumo facility and comfort to tho observer as 
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when a higher power standard, such as tho “Ton- 
candlo Test,” or Keatcs’ lamp, is used. 

It is highly desirable that tlio standard combustiblo 


liability to error; moreover, a standard of light should 
be self-contained, and available under all conditions. 
Circumstances will arise in which coal-gas may not 


ARC AND BURNER No. 3, WITH AND WITHOUT CARDBOARD SHADE. 

With Shade. 



Without Shade. 



“CHRISTIANIA 


Without Opal Gloue. 



omployed should bo of a definite character. For this 
reason I do not think that plain coal-gas is admissible. 
Its constant variation must bo a source of frequent 


GOVERNED BURNER. 

With Opal Gloue. 



bo attainable. Jinny authorities seom to overlook 
this fact, and spoak of a standard of light as if it was 
solely desired for tho purpose of gas testing. I prefer 
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to put the question on a higher footing, and to con- sperm oil. The pentane may bi use ! in two forms, 
skier that it should be looked at from nil points of either a3 proposed by Mr. Haroourt, or as pro- 
viow. I therefore eliminate coal-gas from the list of posed by Mr. Methvon. In tho first instance, Mr. 

HORIZONTAL RAYS PROM FLAT FLAME BURNER No. 2, WITHOUT GLOBE. 

Flat to Bait. 



Flat to Ban. 


FLAT FLAME BURNER No. 3. 

HORIZONTAL BAYS. ANGULAR RAYS. 



desirable standard combustibles. Undor tbeso cir- llarcourt, to whom tho credit of tho introduction of 
eumstaucos I submit that tho only combustibles of a pontano as a standard combustiblo is duo, uses it in 
reliublo character now in question nro pontano and tho most economical niannor, ovory particle of the 
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substnnco being made to do effective work. In tlie 
second instance Mr. Metlivcn uses it in a most 
extravagant form, utilising only a very small portion 
of the quantity actually employed. If used with the 
“Ten-candle Test ” of Mr. Sugg, as I have suggested, it 
would be consumed nearly as rapidly as in Mr. 
Methven’s arrangement, but nearly the whole of it 
would be made to do effective work. The sperm oil 
can only be used in the manner proposed by the late 
Air. Keatcs. 

These considerations, if generally accepted, narrow 
the question materially, and so afford hope that the 
day is not far distant when all differences will be 
reconciled, and one system universally adopted. 

Before the question is finally settled, it is most 
sincerely to be hoped that the recommendation of 
the Congress of Electricians, which met in Fan's in 
1881, will be acted upon in some form, and the 
question made international. The matter has been 
under the consideration of a committee appointed by 
the British Association, but up to the present their 
efforts do not appear to have met with much success. 

The following extracts from 31. Muimier’s “Etude 
sur les K talons Photometriques " form such a valu¬ 
able contribution to the subject, that I feci that little 
apology is needed for introducing them here :— 

“ On summing up the preceding determinations, one 
secs that one normal English candle consuming 120gr. 
of spermaceti per hour is equal to 0-120 normal carcel. 
One normal Cierman candle of paraffin, of which the llume 
is oamni. in height, is equal to 0'34 carcel. Otic normal 
cumllo of Munich consuming lOdgriu. of stcuriuo per 
hour is equal to 0-153 carcel. One ‘star' candle of live 
to I lie packet, consuming lOgrni. of stearine per hour, 
and giving a llume of 52-3 millimetres, is equal to 0-130 
carcel. One ‘star’ candle of six to the packet, under 
the same conditions, is equal to 0-182 carcel. The value 
of the normal carcel consuming I2gnn. of oil per hour is 
therefore equal to S’.'i English spermaceti candles; 7-5 
Cierman paraffin candles; IPo Munich stearine caudles; 
7"4 ‘star' stearine candles of live to the packet; 7"G 
‘star ' stearine candles of six to the packet. The gas of 
which 105 litres equals one carcel is equal to 13-2candles 
by tlio English system, and to 14-5 caudles hy that of 
Berlin. 

“ We need not insist on tlie diflictiltics that one meets 
with when comparing the results of first experiments 
with such variable units, more than on the uncertainty 
which is attached to the relative value of different 
standards of light. . . . 

“One secs that the system proposed hy Mr. Ilarcourl 
for representing a luminous standard constitutes an 
interesting progress towards phoioinclricnl measure¬ 
ments, nnd it the principle of this method were generally 
adopted, it would be easy to establish experimentally a 
standard burner representing a definite power of light. 
This we have done for the use of the laboratory b\- 
regulating the burner to a tenth of a carcel, in order to 
simplify the calculations. But as it would be very 
important that a work of this nature, for its conclusion, 
should have the unification of photometric measures, it 
is to be desired that the experiments to lie made in this 
direction should be undertaken with tiie assistance of 
experts who hnvo specially devoted themselves to this 
question in England and Ocrnmiiy, as well as in Krmice, 
We should perhaps in this way arrive at the realisation 
of an international standard of light, the use of which 
would permit us to arrange and express, in a language 
understood by all, the result of the researches made in 
the different countries.” 

_ From tho results of my experience during the pnst 
six months, I am strongly of opinion that the only 
way to obtain results of a strictly comparative 
character would bo to make an extended series of 
tests with tho proposed standards on a four-way 
photomotcr, by which means one control light would 


be tested simultaneously by four different standards. 
It would be highly desirable that tho observations 
should bo conducted by ns many competent photo- 
metrists as possible, each of whom should have 
considerable preliminary practice with all the stan¬ 
dards to be tried : as however competent nil 
observer may be with a standard with which he is 
acquainted, lie cannot possibly be expected to obtain 
the best results with an entirely novel apparatus. 
The desirability of this latter proposition is.strikingly 
shown by the results of the tests made by M. Mourner 
with tlio English candle, the results obtained by 
that gentleman being evidently of nn exceptional 
character. M. Monnicr states that the normal carcel 
is equal to 8’3 English spermaceti candles, whereas, 
as I have stated, 31 r. Sugg in 1S70 made it equal to 
f)'(i candles, and I have recently found it to he equal 
to fl"4t candles. The wide divergence of 31. 3Ioimier’s 
results from those of 3Ir. Sugg and myself, is only 
another powerful argument for the speedy settlement 
of the question. 

In submitting these general conclusions .and sugges¬ 
tions to the Society, I have not thought.it desirable to 
encumber the question with tabulated statements of 
tho results of numerous experiments, but I have 
rather desired to deal with the subject from a broader 
point of view—with general considerations instead of 
minute differences. It is most sincerely to be hoped 
that experts and inventors will dismiss all personal 
rivalry and join in a combined effort for effecting 
that which all admit to be so desirable. I would 
most earnestly plead with all to abstain from anything 
which might convey a personal reference beyond 
matters of fact. I am sorry to have noticed remarks 
which can never contribute one iota to the solution 
of a question of so pre-eminently difficult a kind ns 
that of the standards of light. For my own part I 
have deemed it but just to the memory of one who is 
with us no longer, to put his proposal clearly before 
the public; 1 refer to the Kcutes lamp, and in doing so 
I have only discharged that which I felt to be a duty. 
Whatever may be the results of future work in this 
direction, I shall endeavour, ns I have done in tho 
past, to obtain undoubted evidence of tho truth, and 
to uphold that standard which prolonged experiments 
shall show to be most trustworthy in all respects. 
Whether this standard he one of those now pro¬ 
posed, or some future device, is a matter of perfect 
indifference to myself, as I hope it is to others. The 
question is an international one, and if settled upon 
a broad and permanent basis, it will be lasting, and a 
credit in future ages to tlio present time. 

A T ofc.—Since tho date of the abovo paper, tho 
author lias been instructed by tho 31etroj)olitan Board 
of Works to carry out a further series of experiments 
by means of a four-way photometer as recommended 
by him. 

DISCUSSION. 

The Chairman said they had to thank Mr. Dibdi.n 
for a most interesting and suggestivo lecture on two 
very important subjects. The iirst part of tho lecture, 
dealing with tho use of the radial photometer in 
studying the distribution of light, appeared to him to 
be one which all would do wolf to pay more attention 
to, and particularly tlioso who lmd tho arrangement 
of lighting specially largo buildings. As a rule, 
the great object of lighting n large building seemed to 
be to provide that tho greatest possible amount of light 
should bo thrown into tho eyes of the imfortuuato 
audience, and as much as possiblo introduced be¬ 
tween them and tho speaker or musician they were 
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listening to. If this'was what was wanted, the ar¬ 
rangements approached nearly to absolute perfection. 
It seemed to him that the very simple idea of a. 
radial photometer was the only method by which 
these common mistakes in the arrangement of lights 
could bo avoided. Of course, if for private study 
people liked to have the light in their eyes no one 
could object; but he thought, even from a very little 
study of the elementary principles of how light 
fell—nothing near so perfect as Mr. Dibdin had 
given—people might save their eyes a great deal of 
weariness. One point which all would do well to 
bear in mind was that the eye was not a photometer, 
or ratlicr that it was too perfect a photometer. The 
effect of a certain limited amount of bright light in 
closing tlio iris was most extraordinary; and very 
often the exceedingly dogmatic opinions which were 
heard as to the perfection or imperfection of par¬ 
ticular lights, depended more on the question of 
whether the light was so arranged as to act upon the 
iris or not, as to any other cause. The light full in 
ono’s eyes contracted the iris, and diminished tlio 
nmouiit of light falling on the retina from a less 
brilliantly illuminated surface. The question of the 
photometric standards was very interesting, and 
lmd several very important bearings. The mere 
question of whether gas was or was not an exact 
standard was only one detail. When we come to con¬ 
sider the relative advantages of different systems of 
lighting, or the relative value of different illumi¬ 
nating substances, this question was of the first 
importance ; and it was only by such careful and 
accurate work as Mr. Dibdin had described that a 
conclusion could be arrived at. 

Mr. Ykrxox JlAitcointT said the radial photometer 
was really most admirably contrived, and calculated 
to do excellent service, and the determinations it 
afforded were very well illustrated by the length of 
tho rays on the diagrams which had been shown, 
which brought before one, almost for the first time, a 
clear idea of the effects of shades and globes with 
which they had been so long familiar. Although he 
knew the effect of putting a shade over a lamp must 
be to throw more light downwards, and to diminish 
the amount of light spreading horizontally, ho had 
nevcr'ropicscntcd that effect to himself quantita¬ 
tively, and could not linvo gained so clear an idea of 
it as lio had gathered from Air. Dibdin’s diagrams. 
With reference to the standard of light, tlio point of 
greatest importance was that an effort should be 
made to lmvo this question further investigated ; and 
also that there should be some prospect of definite 
action being taken in the matter. The only reason, ns 
far as he knew, for retaining tho sperm caudle in its 
present position was that it was specified ns the 
standard by Act of Parliament, and must be con¬ 
tinued to bo used for the ollicial business of gas 
testing until some change was made in the law. The 
Board of Trade instituted nil inquiry some years ago, 
when a report was made to them, but, for somo cause 
or other, no action had boon taken upon it. He 
believed tlio reason was that which had stopped 
many moro important matters—the exceeding dillj- 
culty of getting any measure through 1’ai'liumeut if 
thoro were any likelihood of opposition to it. Unless 
not only gas consumers, but gas companies also ; wore 
convinced that u change of standard was desirable, 
there was no likolihuod of a Bill boing brought 
forward on tho subject which would pass through 
Parliament. Still, it was a most unsatisfactory state 
of things that they should bo bound to use a stan¬ 
dard of a most unscientific and -unsatisfactory char¬ 
acter, simply hoeauso it was connected with a largo 
industry which had been established by law, and 
because thoro was great difficulty in gotting the law 


changed. IIo hardly liked to speak of the demerits 
of tiie cnndlo ; hut all who lmd had to do with 
photometry must be aware that their best efforts 
were wasted in attempting to obtain exact results 
with candles. All the rest of their apparatus might 
be of a very perfect character, but so long as tlio 
standard with which other lights were compared was 
continually and miserably fluctuating whilst in use, 
the results could not he in any way satisfactory. It 
was wonderful that testing should he constantly 
going on with the object of seeing that the gas was 
up to tho standard, and that men were working care¬ 
fully and conscientiously at it, when they could not 
but have learnt quite early that their best endeavours 
were futile, and that the figures they were obliged to 
send in represented very little indeed. He hardly 
liked to enter on the question of the general merits 
of the various standards, as lie was particularly 
interested in one of them; but lie might say that 
until Mr. Dibdin’s recent work was published he had 
no idea how excellently constant a light could he 
obtained from such a lamp ns that which Mr. locates 
had devised. He had formerly been prejudiced 
against standards in which the use of a wick was 
involved, becauso it would seem that variations in 
the plaiting of the wick, and variations arising from 
flic difference in the length of time which lmd 
elapsed sinco the lamp was trimmed, together with 
small variations in tho structure of the lamp, or 
position of the chimney, would lead to considerable 
variations in the amount of light it gave; but nil 
such anticipations must yield to the facts of tho 
testings Air. Dibdin had recently produced, and re¬ 
ported to the Metropolitan Board, which showed that 
though these variations might occur, and the light 
might vary considerably, yet, by making a simple 
proportional correction for the amount of sperm oil 
consumed in the lamp. and assuming tlio amount of 
light given was directly proportional to the amount 
of oil consumed.and making the comparison between 
the corrected light and nnotlicr flainc from stored 
coal gns, it was evident that tho light given to the 
lamp when the corrections were applied was of very 
grent constancy. He was, therefore, fully convinced 
that, this lamp‘deserved to take a high place amongst 
standards. 

Air. AIetiivex said lie was fully nlivo to tho 
importance of the idea suggested by Air. Dibdin of 
the desirability of having these standards more care¬ 
fully and closely investigated ; and it would be a 
grand thing when a standard was introduced which 
would put tho sperm cnndle oh one side altogether. 
With reference to Air. Dibdin’s recent experiments, 
lie desired to refer especially to tlio results obtained 
by different operators. They could not but notice, 
in following the figures given by Air. Dibdin, tho 
great difference in the results arrived at by different 
operators ; and this, ho thought, was a very important 
point. His conviction was that tho difference in 
results might nriso in cousequenco of tho different 
photometers with which they worked ; and ho was 
strongly of opinion that, before the question of anew 
photometer could be determined, it was absolutely 
necessary that somo investigations should take place 
with reference to photometers themselves. Ho 
thought tlieso differences obtained by different 
operators were in great part, if not entirely duo to 
the disc which was at present gonornlly used ; and 
that if a little attention wero devoted to this subject 
a better form might easily be introduced.. Ho had 
boon considering this question lately, but his investi¬ 
gations had not been oxtended sufficiently to warrant 
him in coming to any definite opinion. His impression 
wns that much hotter results would be obtained if, 
instead of judging of tlio illumination of an opaquo 
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spot in the centre of n greased paper, they had the 
opportunity of determining the depth of a transmitted 
shadow, lie placed a piece of blackened tin at the 
same distance from the disc on cither side—there 
being two pieces of tin on one side of the disc and 
one on the other—in order that the two shadows 
should not be thrown upon one another; and he 
found very great facility in determining the exact 
position of the discs by means of those transmitted 
shadows. It was much easier to nrrivc at the correct 
position of tho disc by this means. When it was 
remembered that shifting the position of the disc OT 
inch made a difference in the readings of Tl per cent., 
it showed how carefully this point should be con¬ 
sidered when tho time arrived lor the different stan¬ 
dards to be investigated. If the operator had the 
screen obscured from his vision, lie would have great 
difficulty in bringing tho disc in half-a-dozen readings 
within 2-1 Otlis of tho actual position. This brought 
him to another point of great advantage likely to bo 
derived from a high-power standard. In using such 
a standard the disc was brought down into tho wider 
space, and tho distance of OT inch or even a f of an 
inch made very little difference in the result of the 
readings. This led him to consider tho question of 
another form of photometer ; and at present he was 
engaged on some experiments with ono in which tho 
standard and the disc were fixtures, and the light to 
be tested was movable. In a photometer of tho 
ordinary length of tho Letheby photometers—(JO 
inches —110 found the difference of the point on tho 
bar of fifteen or sixteen candles was about D inch. 
This lA inch divided into tenths of a candle was a 
perceptible distance, and lie maintained that OT inch, 
in the difference of light under those circumstances, 
would not make any serious difference. O 11 the other 
hand, the distance upon the bar between fifteen and 
sixteen candle gas, on a 75-inch photometer, was only 
about half-an-inch, and the difference of OT inch in 
placing tho disc would make a difference of lA per 
cent, in tho readings. Of course with a GO, 00, or -10 
inch photometer the distance decreased, and a 
difference of 01 inch became very serious. He 
suggested having the standard and disc fixed, and 
the light to be tested movable. With a photometer 
of this kind you could measure 000 candles, or even 
an electric light, if you had provisions for taking it 
far enough away, the standard remaining constant all 
the time. 

Professor Fosteu was very pleased to hear that 
Mr. Dibdin was continuing these investigations, 
particularly with regard to the reflection of surfaces, 
which was a subject of great importance at the 
present time, because extraordinary statements were 
made in tho public press respecting tho illuminating 
power of new lamps which were brought out from 
time to time. I 11 many of tho recuperative forms of 
lamps thero was a reflector as well as the recuperating 
influence at work; and, before you could arrive at 
nnyscientific figures relating to recuperation nsnpplicd 
to illumination of the amount of light gained by 
reflection ought to bo eliminated. Me was referring 
to a number of lamps, which wore familiar to gas 
engineers, in which tno reflecting surface formed part 
of tho lamp, and had a very marked effect; but tho 
manufacturers dealt with tho whole thing ns a lump 
sum, showing tho enormous amount of lighting power 
in a particular direction, not saying a word ns to what 
reflection was doing, and what tlio true lighting power 
of tho lamp might bo. This was very important in 
considering special reflecting metallic surfaces made 
for a particular occasion, which might only last for 
that time, but would not do so much longer. With 
regard to the question of standards ho was almost 
afraid to say anything on behalf of candles ; but he 


might remark that the first time he contributed any¬ 
thing to the Chemical Neivs was in 1870, and it was 
with reference to sperm candles. There was an old 
proverb to the effect that threatened men live long ; 
and he feared that the extraordinarily strong feeling 
in certain directions fora particular.standard, on ly made 
the prospect of the life of tho sperm candle still moro 
favourable. It was extraordinary that something was 
not done to improve these candles, lie did not know 
whether they were at all defined, but, if so, very littlo 
care was taken in their manufacture, so far as knowing 
the actual composition of the material, or the con¬ 
ditions of tho manufacture. All were impressed with 
the importance of having a standard which could be 
produced under stated conditions. The air-gas 
standard was of this class ; but still it was limited in 
ninny instances. They wanted a portable standard; 
and, for such purposes, the Kcatcs lamp might be a 
very important function. Another important point 
was not to allow a great disparity to exist between 
the thing measured and the standard; and this seemed 
to linve keen overlooked in many instances. In deal¬ 
ing with largo lamps, such as thoso of Sir James 
Dougins or of Mr. Siemens, a candlo could scarcely 
bo taken ns a standard ; in such a case the errors of 
observation bccamo very marked, and, therefore, ns a 
principle, there should be some comparison between 
the nmount of light to be measured and the unit 
employed. The candle lamps devised by Mr. liar- 
court might bo ndmirnblo for measuring the gas in 
general use ; but it would bo very difficult to work 
with the standard for other special and technical 
purposes. 

Mr. ILuitley thought Air. Dibdin must have said 
moro than lie intended when lie said that, anterior to 
these testings, there had been no cstimation of the 
amount of light at different angles. In his own 
vindication lie must say that in the year 1881 ho 
published a series of tlireo articles in tho Journal of 
Gas Lighting,* one of which was especially devoted 
to tho effects produced in the measurement of light 
at different angles. The difference between the 
measurements, then, and those of Mr Dibdin con¬ 
sisted in this, that, wanting himself to know the 
difference in effect produced in lighting a vertical 
surface, he used a vertical screen, but, nevertheless, 
ho had a photometer which enabled him to measure 
tho nmount of light from flames at any imaginable 
angle nbovo the discs. Air. Dibdin had gone a littlo 
in another direction, and wns nble to estimate tho value 
of light coming upwards to the disc ; but, ns most of 
the lights in use weroabove the lcvelof thccyc,the most 
important determination wns certainly that which 
dealt with an overhead llnme. In ordinary estima¬ 
tions of light power, tho light wns measured horizon¬ 
tally, ns when gns was tested for its illuminating 
power. At tho same time lie (Air. Hartley) cited 
some experiments showing tho ellects obtained by 
reflectors of different forms, and gave illustrations of 
their effects, lie then remarked that the screens 
plnced in the base of an Argnnd flame generally made 
tho light moro soft and agreeable ; but that the use 
of a reflector nbovo cut off a tremendous amount of 
light. Again, ho said, for tho gcncrnl lighting of 
rooms and offices, reflectors should bo mndo so ns to 
deliver the rays in a manner analogous to that which 
Air. Dibdin had depicted. Ho claimed, therefore, 
tho merit of having directed special attention to tho 
necessity for measuring flames in various ways ; 
and, in tho sumo paper, drew attention to tho fact, 
which did notscom to havo been observed before, that, 


* Sco '•OtiBorviitloiieoiiOlims, uaim Oliitructornnil Deflector 
(if Artificial Unlit." hy Mr. I'\ W. IlMrtlcy. A.I.C.K.; unU 
Journal of Ous Ualitinu, Vol. xxxvll, pp. 61,01. lJU, 
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in dealing with flames at different elevations, it was had said with regard to the advantages of wide 
very necessary that the angle should be regarded, spaces. This question would, no doubt, in the 
Referring to the amount of light indicated in different end be settled under the direction of a Parlia- 
directions by different burners, he said the diagrams meutary Committee, when all those interested in 
were very beautiful ; but the fact was known as far the matter would be called together. It was certain 
back, lie believed, as 18fi0, to Mr. F. .T. Evans, who I that, up to the present time, there wus no bitter 
made the first experiments with respect to llat-flame ! antagonism on the part of nny of the operators 
burners, and who announced that the edge of the j engaged m these investigations. They were all 
flamo yielded less light than the side. Since that : anxious to arrive at the truth ; but circumstances 
time a number of others had observed the same thing. ] rendered tho determination diflicult, if not inipos- 
ln 1881 ho mado a large number of tests with paraflin j siblc, but when they all got together, they might, 
lamps, in which he referred to the effects produced j perhaps, arrive at it. Mr. Foster had touched on the 
from the flat sides and the edges. In this respect he question of rellcction, and he also wished to empha- 
differed from Dr. Redwood and his son ; because he sise the importance of this matter; and, when 
found the difference less than they did ; and, although burners were being tested, it had been specifically 
a gas man, lie was quite ready to render justice to the stated when reflecting surfaces were used, and it lmd 
lumps which lie tried. Coming now to the various also generally been shown what the effect of theso 
standards of light, he had been associated with Mr. surfaces was within a certain area. Mr. Foster 


Heiscli in testing the standards under the authority was ce 
of “The tins Institute,” and both of them, though to be s 
most unwillingly, felt compelled to say something tors, 
adverse to Mr. Harcourt’s pentane standard. Mr. , 

Dibdin had, during the evening, tried an experiment, • . * • 
with the view of showing that the Harcourt air-gas . • <■ 

was not subject to vibration ; but lie should remark 
that, in their report, Mr. Harcourt and himself drew ‘ . 
a distinction between the two kinds of standards— 
the Ilium standard and the air-gas standard—and 
stated tlmt it was the lamp standard which was ' ° * 
specially subject to vibration. The lamp was now c 1 
presented in a different form to that which they Dr. 1 

experimented with. It had then no top chimney, photon 
only one at the base ; and the consequence was that consult 


was certainly right in saying that there ought 
to be specific statements ns to tho effect of roliec- 


Dr. Peuicix said lie was not .specially conversant 
with this matter ; hut, in working a polariscopc. ho 
had found that when the light was very strong tliero 
was a diflieulty in getting accurate readings, and if it 
were very weak it was very trying to tho eyes. Ho 
should therefore think the happy medium was tho 
thing to be aimed at in most cases wliero tho eyes 
were used. 


presented in a different form to that which they Dr. Feiicy Fiiaxkland said it seemed to linn that 
experimented with. It had then no top chimney, photometric observations with reflectors must bo 
only one at the base ; and the consequence was that considerably misleading, unless the precise circuin- 
it simply directed an upward current of nir to the stances of the case were always given ; because with 


it simply directed an upward current of nir to the j stances of the case were always given ; because with 
flame, which was more liable to vibration. M. I certain kinds of reflectors you would get an entirely 
Mourier, in testing candles, found the French lamp ! different observation according; to the length of tho 


lie had not lmd an opportunity of trying the Rentes in fact, wns the actual factor in the determination, 
lamp at tho time lie was invited to do so ; ami In nil cases where burners were tested tlio reflectors 
afterwards he was not able to use it. lie was sur- should be discarded altogether, and special state- 
prised to lind, in respect of the Methven standard, meets made with regard to the eflect of particular 
that, whilo Mr. Dibdin said it showed considerable reflectors which were recommended. \\ lth regard to 
variations, lie found that, with a cut-off flame, which, the standard of light, ho had generally used candles 
after all, was little more than the Methven standard and a Methven screen, but it seemed to him a very 
in another form, he got constant light. The Rentes important matter to have a standard of light at any 
lam]) was used with a cut-off flamo ; and, taking the rate approximately equivalent to tho light to oo 
Methven screen out, they were told that it would tested. This was really a mathematical question, 
give a light of four or five candles at will. Now, if It was evident that when tho source of light and tho 
one llame could do it, why not another? Certainly standard were nearly equal, any deviation between 
tho flame varied to some extent with (lie quality of them would give readings very much larger than in 
the material burnt. Rut it lmd been proved that the the opposite case. It was like making nil analysis 
quality of the material might differ to a very large with a large quantity of tho substance: and they nil 
extent; for it was shown by the Hoard of Trade knew how much more accurate the results were when 
investigations some years ago, that at least the tho quantity of tho substance employed was largo 
difference of two or three candles might be caused by than when it was very small. Of course, there was 

..f _* . 1 l. il _ it i i _ 1 il.« wtlnn i ■ ■ 1 . i i ■ 1 1 lime iimcf ii f ri'oon 11 In In t in 


was notsatislied much more easily than with a low much interested to hear that tho. light remained tho 
power ; and, therefore, differences, which might exist, same in spite of changes in tho richness of the llame. 
were not so easily discoverable. Jt was easy to weigh Ho had had occasion, rccontly, to tuko tho illiimina- 
tons, but comparatively diflicult to weight fractions ting power of gases of great richness, and when doing 
of a milligramme, and it seemed to him that the so had been struck by the large space of blue flamo 
sumo thing held good with respect (o photometry, at llio bnso when burned in the ordinary Argaiul 
Differences were really found when stnmlnrds of burner; but lie had not been prepared to hear 
comparatively low power wero used, which were that this increnso in tho bluo portion of tho flamo 
undiscovcrablo with standards of high power. This was so exactly in proportion to tho richness of tliq 
consumption would apply to what Mr. Mothvou gas. 
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Mr. Whitley Williams exhibited a lamp to which 
his attention had been drawn by Mr. Frederick 
Siemens, having been devised by Dr. Von Hefner 
Altneck, for the purpose of measuring the electric 
light. It possessed many of the advantages of Mr. 
Vernon Hareourt’s pentane standard, blit, in some 
respects, it was much more simple. It was essential, 
with a photometric standard, that the substance 
burnt should bo of absolutely definite composition ; 
and it was equally reouisito that the amount of light 
given by it should ue in exact proportion to the 
amount of substance burnt. In this case a sufficiently 
complete and extensive series of experiments had not 
yet been made to demonstrate this completely, but ho 
had seen enough to be ablo to say that the light was 
anextremolygood one—in fact, enormously better than 
that given by standard candles. These candles had 
been almost universally condemned, but it had 
always appeared to him remarkable that although 
enormous pains were taken with the apparatus, very 
little nains should be taken to control the standards 
they Jiad to use. Ho had boon obliged to reject 
more than one-third of the candles supplied to him, 
and one which ho had brought with him was utterly 
unfit for uso, the wick being out of the middle of the 
candle. It seemed to him rather remarkable that, 
whilst they wero compelled by Parliament to use 
these candles ns the standards, there wero no con¬ 
ditions imposed as to tho way in which the candles 
should bo made. A great deal also depended on the 
way in which the candles were burnt. This lamp 
was made to burn amyl acetate. A tube of German 
silver, of a given thickness and diameter, was inserted 
in the lamp, and the thickness and construction of 
tho wick did not materially matter. Tho flamo was 
regulated to the height of two pointers, and could bo 
very easily adjusted. After about ten minutes’ burning 
tho flamo remained constant for eiglit hours with 
hardly a shade of ditl'ercnce, and when it had burned 
for this time tho wick itself showed no signs of 
charring. That aroso from tho fact that the boiling 
point of amyl acetate was enormously below that at 
which the wick even began to be charred, or browned, 
and in that respect, at all events, the lamp was an 
admirable one. It was not by any moans absolutely 
necessary that the amyl acetatoshould bo particularly 
pure. If butyl acetate was taken, tho next lower 
homologue of tho series, the amount of light given 
out by tho lamp was '9!) of that given when pure 
amyl acetate was used. He had suggested to .Mr. 
Siemens that the lamp should bo made simpler, as it 
now weighed nearly 1 kilo., and he believed it might 
then be made very serviceable. Dr. Von Altneck 
was very anxious to correlate this with the English 
candle in uso, and ho found that by adjusting the 
height of tho ilamo to about 40mm. from tho edge of 
the metallic tubo tho light was almost exactly equal 
to English sperm candles, lie had used this from 
time to time in the intervals of testing tho gas of the 
Metropolis, and tho results very fairly agreed, lie 
found one reading always camo within lj per cent, of 
tho mean of 300 tests. 

Mr. Diiidin, in roply to Mr. Methven, said the dif¬ 
ferences observed by different operators wore not due 
to their having used different photometers, tho tests 
to which ho referred having all been made on one 
photometer and one disc. Mr. Hartley seemed 
to think ho was under tho impression that no 
photometer lmd been used for testing angular rays 
previous to tho introduction of tho radial photo¬ 
meter. It was quito truo that Mr. Hartley made 
homo tests in 1881, but they wore mado on tho vertical 
disc ; and ho had beforo pointed out to tho Society, 
and might point out onco more, how important the 


position of the disc was. If the light were above tho 
vertical disc, the horizontal rays would have novaluo. 
It was Mr. Hartley’s “Universal” photometer, as 
altered by Professor Foster and himself, which led to 
tho present form. He had not the slightest doubt 
that, as Mr. Hartley had said, the difference between 
tho light given by tho edge and Hat side of a Ilamo 
had been proved before ; but ho thought it would bo 
interesting to make some further tests for his infor¬ 
mation, if not for others. 1 le did not claim any special 
merit or novelty in that matter. Ho hoped the time 
would soon come when Mr. Hartley would be able to 
make tests with the Keates lamp. He should remark, 
however, that the lvcates lamp with a screen was not 
tho lamp as devised by Mr. Keates, which was a 
10-candlo lamp. The screen was a suggestion of 
Mr. Sugg’s; but lie fMr. Dibdin) did not much 
approve of it, although lie believed it had been found 
to give very good results. Variations in the character 
of the llame, which was not of any importance when 
tho total consumption of oil was taken into account 
and tho corrections made, were very serious when 
only a small portion of the llame was taken, and no 
correction made for the consumption of oil. Dr. 
Percy Frankland had pointed out a very important 
nutter in connection with reflectors. It was, no 
doubt, necessary, in all such coses, that the length of 
tho photometer bar should bo taken into account; 
and, in any comparative experiments with different 
screens, the same length should bo used in all coses. 
It would be ridiculous to test one reflector on a uO-in. 
bar, and another on a 200-in. bar. What ho claimed 
for the radial photometer was that it gave tho oppor¬ 
tunity of testing to every degree ; but, in the diagram 
showing tho effects of the compound reflector, ho had 
only taken one or two points to give tho general 
□licet, showing whether the maximum light was up, 
down, horizontal, or in what direction. In regard to 
a powerful Ilamo being very trying to tho eyes, it, no 
doubt, was so, if the operator were foolish enough to 
stare at tho light. Hut, in making photometric 
observations tho operator only looked at the light 
occasionally to see if it was burning properly, and 
then ho should only do so through coloured glass. 
The obsorver could not read the disc properly if ho 
looked at tho light. The eyo should he carefully 
shaded in every way, and operators who wero not 
careful about this matter would never get reliable 
results. 

Tho Chaiismax then proposod a voto of thanks to 
Mr. Dibdin, which was carried unanimously, and 
before tho proceedings terminated, the latter gentle¬ 
man showed and explained tho action of the radial 
photometer. 
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SIK HEXltY KOSCOE IX THE C1IAIK. 

ON THE ESTIMATION OF TANNIN. 

BY BEKTJIA.M HUNT. 

Ix the followin'; memoir I propose giving a modifica¬ 
tion of the method of estimating tannin by perman¬ 
ganate. 'J'lie modification consists in the method of 
precipitating the tannin previous to the titration for 
“ matters oxidised other than tannin.” Procter, 

( Juurn. Hue. Chem. hid. iii. p. 82), in order to pre¬ 
cipitate the tannin, adds to OOcc. of the tannin 
solution 28'0cc. of gelatin solution and lOcc. of dilute 
sulphuric acid. lie then saturates the liquid with 
salt, adds a little kaolin, ami shakes thoroughly. He 
thus precipitates all the tannin, and almost all the 
gelatin present, and on filtering gets a dear bright 
filtrate. I have found, however, that in order to get 
a clear,tannin-free filtrate,it is unnecessary to saturate 
the liquid with salt, and that, in the case of materials 
containing any considerable quantity of gallic acid, 
the results are too high owing to the precipitation of 
some of the gallic acid. The following method gives 
n liquid which filters easily, and the filtrate is per¬ 
fectly clear, and free from tannin. OOcc. of the tannin 
solution are run into a small dry flask ; to this 20cc, 
of a fresh liltercd solution of gelatin (2grm. per lOOcc.) 
are added, and the flask shaken. 20cc. of a saturated 
solution of common salt, containing OOcc. of strong 
sulphuric acid per litre, are now added, and about a 
teaspoonful of pure kaolin or baric sulphate. Tho 
flask is now thoroughly .shaken for a few minutes. 
The solution filters easily and quickly, nud the filtrate 
is dear and bright. 

In order to compare the two methods, tho follow¬ 
ing experiments were made A solution of “ pure 
tannin” was made of a strength of lOgrm. per litre. 
On analysis this solution gave, by Procter’s method, 
0 8!M0grm., and bv tho modified method 0 8!)37grm. 
tannin per lOOcc. These numbers are calculated on tho 
supposition that ClUgrin. oxalic ncid = ‘ir07grm. gallo- 
tannin. ToOvolumcsofthi.s.solulioiiwnsaddcd l volume 
of a solution of lOgrm. gallic acid in 1 litre water. 
On analysis, this second solution gave, by Procter’s 
method, 0'8J70grm., and by tho modified method, 
O'TfMGgrni. tannin per lOOcc. To 8 volumes of the 
tannin solution wore now added 2 volumes of gallic 
acid solution. Tho resulting solution gave, by 
Procter's method, 0'73!)!)grm., and by tho modified 
method, 0'7Ulgrm, per tannin per lOOcc. These 
results prove, i think, the precipitation of gallic acid 
along with tannin in Procter's process, and tho 
following results confirm it. A solution of Ogrm. 
gallic acid per litre water was made. On going 
through the process of precipitating tannin by 
Procter’s method with OOcc. of this solution, it was 
found that 18-18 por cent, of the gallic acid was pre¬ 


cipitated, while by the modified method only 3T8 per 
cent, was precipitated. When the gallic acid solution 
was of a strength of Igrrn. per litre, by Procter’s 
method, 17 per cent, was still precipitated, and by 
the modified process only traces. 

As regards the titrations with permanganate, tho 
method of working recommended by Procter gives 
perfectly satisfactory results. With practice, results 
of duplicate titrations, agreeing to 'OOcc., can always 
bo obtained. 

A good method of extracting the material to bo 
tested, is to weigh out an amount of substance rather 
less than 20grm., extract by boiling half-an-hour or 
so with about a litre of water, wash and make up the 
clear cold solution to a strength corresponding to 
lOgrm. per litre. For the estimation of the “total 
matters oxidised by permanganate,” it will bo found 
that, ifsomeof the solution of above strength bo diluted 
10 times, lOcc. will be a convenient quantity to titrato 
along with 20cc. of indigo solution. For ilie estima¬ 
tion of “ matters other than tannin,” if the material 
contains more tlmn -45 per cent, of tannin, it is advis¬ 
able to tako only 20cc. instead of OOcc. of the tannin 
solution, and OOcc. instead of 25cc. of the saturated 
solution of salt, tho amount of gelatin solution added 
being the same (Slice.). 'J'lie gelatin solution must, in 
all cases, be freshly prepared and filtered. 

Inlhccn.se of gambler and allied materials, pre¬ 
cipitation by gelatin and salt does not remove from 
solution all that is of “tanning value,” as the following 
experimentshows:—200grm. cube gambier were shaken 
till dissolved in a litre of water at 00° C. The solu¬ 
tion was then allowed to stand 2-1 hours, and the clear 
liquid syphoned oil'. The sediment was stirred up 
with some told water, nml again left to settle. This 
treatment was repented till the clear liquid gayo no 
precipitate with gelatin. ICOcc. of the clear liquid 
were then placed in contact with Ogrm. of “pure dry 
skin.” liv titrating the liquid with permanganate 
before and alter contact with the skin, it was found 
that GS'Ot; per cent, of the “ matters oxidised by per¬ 
manganate, ns oxalic acid” had been nbsorbed by the 
skin. The best substance for abstracting the tannin 
from solution in the ease of this material is puro dry 
skin shavings or powder; and if tho skin bo prepared 
in (lie following manner, constant and concordant 
results can be got:—Selected pieces of pelt, ns they 
come from tho “ bate,” and are ready for the 
taniiit, arc freed from adhering llcsli, and 
sonlccd for an hour or so in water slightly acidulated 
with acetic acid. Tho pieces of pelt nro thou 
thoroughly washed with frequently changed quantities 
of distilled water till free lroin acid. They aro then 
soaked for 2-1 hours in clean methylated spirits. 
After squeezing, they nro soaked in “alcohol distilled 
over lime” for another 2-1 hours. Tho pieces arc now 
dried thoroughly at a low temperature, and brought 
to a stato of lino division by planing or otherwise. 
To perform an analysis 0-(5grm. of the dry licit are 
put into n small llask, with about lOOcc. of tho gambier 
solution, containing lOgrm. gambier per litre. Tho 
solution is kept in contact with the pelt for at least 
12 hours, and tho pelt then liltercd oil'. Tho filtrate 
is then titrated for “matters other than tannin” in 
tho usual way. 

As there appear to bo few reliablo analyses of 
tanning materials by the permanganate method pub¬ 
lished, I give below some results got by nio in testing 
different materials. Tho tannin was estimated both 
.by Procter's method and by the modification described 
in tliis paper. Loth methods were worked simulta¬ 
neously with the snmo solution of tho respective 
tunning material, so that tho results are strictly com¬ 
parable. Tho filtrates from tho gelatin precipitates 
were in every instance tested i'ur tannin, but in no 
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instance was any found. They were also tested for 
gallic acid by potassic cyanido solution (S. Young, 
U/iein. News, 48, 1284, p. 31), and in the case of those 
materials containing a relatively laigo amount of 
“ matters oxidised other than tannin, the coloura¬ 
tion, in equal bulks of solution, was distinctly less 
intense in that from which the tannin had been 
precipitated by Procter’s method than in tho other. 

On referring to tho following table of analyses, it 
will bo observed that the difference in tho percentage 
of tannin found by the two methods is greatest in the 
case of those materials containing a.relatively large 
amount of “ matters other than tannin oxidised by 
permanganate.” 

Tho "total extract” in tho following table was 
determined by evaporating a portion of tho tannin 
solution to dryness in a small porcelain basin and 
drying tho residue at 110° C. The “insoluble 
matter” was also dried at 110° C. 


DISCUSSION, 

The Ciiaihman : You arc all awaro that there arc 
j considerable difliculties in the determination of these 
; very important substances. The subject 1ms already 
received tho attention of our Society in a paper which 
| was read by Mr.’Procter before tho Newcastle Sec- 
; tion, and which is published in our Journal. Mr. 
Hunt’s method seems to be an improvement on Mr. 
Procter’s, and I hope it is a method which can bo 
entirely relied upon. 

In reply to sovcral onestions by the Chairman, 
Mr. Hunt said: Cambier and similar materials 
contain a largo proportion of “ eatechin ” or similar 
bodies which are not precipitated by gelatin, but aro 
of tannin value as they arc nbsorbed by skin. It is 
true that these bodies are precipitated almost com¬ 
pletely by the addition of salt- and acid to the 
solution, but matters of no tannin value aro also 


Name or Mateiual. 

Total matters 
oxidised by 
Permanganate, 
as Oxnliu A old 

Tannin 
(Procter), 
as Oxalic Acid. 

Tannin, 
os Oxalic Acid. 

Total Extract. 

Insoluble. 


Per cent. 

Per cent. 

Pur cent. 

Per cent. 

Per cent. 

English Oak Dark. 

IS-70 

13-51 

11-97 

18-38 

(id-15 

Canadian Hemlock Dark . 

9'03 

7-10 

703 

1390 

75'25 

Lnrcli Dark . 

820 

7-17 

015 

2001 

00-60 

llangrovo Dark.. 

3P35 

29-71 

28-18 

2000 

19-70 

Alder Dark . 

8-27 

0*15 

573 

19-30 

CS-OO 

Dine Gum Dark . 

1018 

891 

SOI 

11-70 

7105 

Vnlonlu . 

37-11 

35 21 

30 50 

38-50 

1005 

Myrabolnns . 

18-23 

38-13 

38-00 

12-80 

— 

Sumach . 

12-53 

31-30 

3P10 

■11*10 

17-77 

Detcl Nut . 

15-91 

13-87 

13-79 

17-91 

07 00 

Turkish Dluo Galls . 

73 38 

C5-83 

59 90 

18-10 

30-35 

Aleppo Galls. 

03-85 

87-82 

83 05 

08 80 

11-32 

Wild Galls. 

20-21 

18-75 

10-50 

3170 

61-17 

Dlvl-Dlvi. 

co-os 

02*02 

01-22 

51-33 

29-90 

Dalsamocarpou (poor and old sunipla).... 

50-19 

37-70 

32-88 

57-11 

28-25 

Pomcgranato ltlud . 

27-53 

21-18 

23-12 

11-00 

19-50 

Tormentil Hoot . 

22*27 

2093 

20-08 

19-70 

0795 

Hlmtany Root. 

22*27 

20-15 

19-30 

1880 

0000 

Pure Indian Tea. 

23-00 

18'B5 

17-10 

31-10 

5J-10 

Pure Chinn Tea . 

18-03 

11-21 

11-09 

21-50 

02 00 

Cutch . 

67‘G5 

51-95 

11 21 

01-CO 

■1*75 

Gum Kino. 

CO-39 

59-55 

51-55 

79-30 

100 

Hemlock Extract . 

35-10 

33-17 

30-98 

18-78 

— 

Oakwood Extract. 

33-19 

2000 

23-80 

37-78 

— 

Chestnut Extract . 

39-77 

32*03 

28-88 

50-28 

— 

Qucbrucho Extract . 

18-22 

H'15 

J0'8i 

lU'OO 

— 

"PuroTannin" . 

135-70 

122-11 

121-93 

— 

— 

Tan Liquor, sp. gr. 1 030 . 

1-81 

3-11 

2-10 

001 

— 

Spout Tan Liquor, sp. gr, P0105. 

110 

0-37 

0*25 

Absorbed by 
Dry Pure Hkin. 

3-10 


Gambler, Cubo.. 

70'12 


51-07 

71-10 

6-31 

„ Sarnwuk. 

C313 


•17-09 

70-70 

3-07 

„ Dalo ... 

50-00 


13-70 

03-51 

no 
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precipitated. Skin docs not thoroughly absorb tannin, have made many determinations of this kind by 
at least in many cases it would take fully twenty-four means of gelatin without the addition of salt, and 
hours. In tho case of gambicr it is absorbed very have always observed that a considerable portion of 
quickly. tho colouring matters present in such substances as 

Mr. Gkim.shaw : Although I have not been able sumach, myrabolams, divi, valonias, galls, etc., aro 
myself to do much in the way of research upon the precipitated along with the tannin, while the filtrates 
estimation of tannin materials, I liavo had at times from the gelatin precipitates appear comparatively 
a number of such analyses to conduct, and have colourless. When I worked with a solution of pure 
almost always adopted Mr. Procter's modification of tannin, and then repeated the experiment with the 
Lowcnthal’s method. I have certainly found that addition of colouring matters free from tannin, there 
something interfered with satisfactory results being was always a notable difference in the result, more 
obtained, but it did not occur to me that this was gelatin solution being required in the latter case than 
owing to the different quantity of salt used. I should m tho former. In the case of divi and similar sub- 
like to ask Mr. Hunt two questions in relation to stances rich in colouring matter, the amount of 
tannin materials. The first is as to whether ho has tannin thus found may be as much ns fiO to 100 per 
mado any experiments with regard to ascertaining if cent, in excess of the actual proportion of pure tannin 
tlicro is much difference between the results which he present. As already stated, 1 have never applied 
gets when tho tannin is abstracted by skin or similar salt in these determinations, but have simply used a 
material, and by re-drying and weighing the horn, standardised gelatin solution containing a minute 
skin, or pelt itself? Of course wc are not properly proportion of alum. The liability to error nrising 
acquainted with all tho materials which are taken up from colouring matters is, however, not confined to 
in the process of tannin, and it would therefore be of the gelatin process, hut is shared by almost all the 
great interest and value to compare tho valuation of other technical methods for the estimation of tannin, 
the material by chemical analysis with that repre- I have obtained fairly accurate results by using 
seated by the increased weight of the skin itself, organic alkaloids as precipitants ; but this method 
The second question J should liko to ask is whether 1 may be objoctionablo on account of the expense. A 
Mr. Hunt could give us a littlo information as to 'good practical method of determining tannin in the 
how ho selects and prepares the indigo which ho ! various materials named remains, in my opinion, still 
uses as an indicator? Of course it is pretty' well . a desideratum. 

known that certain descriptions of indigo are not Mr. Hunt: In Procter’s process the filtrate from 
equally suitable for showing the point at which ; the tannin and gelatin is nearly colourless. Alkaloids 
oxidation is finished. Some samples you may take, J could not ho used, as the results arc too low. Tho 
particularly those which givo a brownish shade, precipitate of tho alkaloids is slightly soluble, 
interfere with the determination, and I find it difli- j Neubaucr having shown that even when excess of 
cult to get an indigo which will act satisfactorily in cinchonine was added the filtrate contained tannin, 
showing the end of tho oxidation of tho tannin j The Chaiuman: Does your method give tho 
materials. j results ? 

Mr. Hunt: As regards the first question, I have I Mr. Hunt: Tho “permanganate value” of tho 
made a series of experiments, and have found in tannin in ench material is different. For instance, 
many instances tho results agreed very well. Procter’s the tannin of gallnuts is quite different, ns regards its 
results wore always too high. In some instances the action on permanganate, to that of oakbark. The 
results by my method were lower, and in others tannin of sumach most nearly resembles gnllo-tnnnin. 
slightly higher, than those got by absorbing the The Chaiuman : IIow can you compare them 1 
tannin with skin. Mr. Hunt : I always give my results in terms of 

Mr. Guimsiiaw : There is also a method of forcing oxalic acid, as recommended by Procter. It is useless 
the liquor through one or more skins. It is a modi- to try to compare the relative values of different 
filiation of Hammer’s method, and was introduced by tannin materials. It is only possiblo with certainty 
Muntz and Ramspaehcr with a special apparatus for to compare different samples of the same material, 
the purpose. ^ The Chaiuman : That seems to indicate an acknow- 

Mr. Hunt : For most materials the method is per- lodgment that the method does not apply to different 
fectly useless. With some materials tho skin only materials. 

absorbs a portion of the tannin, ns proved by Procter Mr. Hunt : Tlicro is no method which does that, 

and others. Gauthier is tho only material for which Mr. Sikhold : It is certain that all tlicso methods 

this method is of any use at nil. With regard to estimato more than tho tannin present, nnd that tho 
indigo, I get tho best indigo carmine and dissolvo it results nrc therefore too high. I cannot endorse tho 
in hot water, and the strength I uso is about . r >gnn. unfavourable opinion expressed by Mr. Hunt relatives 
per litre, with fiOcc. strong sulphuric acid, and this to the alkaloid processes, and am inclined to think that 
has given satisfactory results. You should test tho tho lower numbers obtained by them are less duo to 
indigo, and reject any that gives the brown colour tho solubility of the precipitates than to the greater 
with pennangnnato to such an oxtent as to interfere freedom of tho latter from colouring matters. For 
with the end reaction. Lowenthal, tho originator of the purposes of the tanner, the gelatin process, as well 
tho permanganate _ process, used a solution of snlt ns some of tho other methods in common use, may 
and gelatin to precipitate tho tannin. Procter adds a perhaps be regarded as more satisfactory than for tho 
solution of gelatin, then diluto acid, and then saturates purposes of tho dver and printer, inasmuch as the 
tho liiiuid with snlt, nnd thus gets a liquid easily colouring matter which renders tho tannin estimation 
filtered. In my process I add gelatin solution to pro- too high passes into tho leather along with the tannin, 
cipitato tho tannin, and then a certain proportion of In fact a certain body of colour is desired by tho 
a saturated solution of salt containing acid, and thus tanner, and so long as this is not cxcessivo and not 
got a luiuid which filters as easily as by Procter's . of an unsuitable shade, it is a valuablo constituent of 
method, but tho gallic acid present is not precipitated, j tho materials employed in tannin. It ought to be 
or at any rate to a far less extent than in the easo of well understood that none of tlio analytical methods 
Procter's method. alluded to by Air. Hunt will givo tho actual propor- 

Mr. iSiuuoi.d: I should liko to nskAh. Hunt tion of pure tannin : and that for this reason dyeing 
whether in his determination tho tannin alone is experiments will often givo moro valuable results 
determined unaccompanied by colouring matter ? I than a chemical analysis. 


u 
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Mr. Hunt : By my method there is less “extractive” 
precipitated than by Procter’s. In Procter’s method 
the complete saturation of the liquid with salt un¬ 
doubtedly precipitates a considerable amount of 
“ extractive ” along with the tannin. In the method 
given to-night, as the tannin liquid is not saturated 
with salt, less “extractive” is precipitated with the 
tannin, though, of course, I cannot say for certain 
that tannin only is precipitated. It is unfortunate 
that I have been unable to give you in a large diagram 
the full list of analyses, which would, I think, nave 
shown you the dill'erencc between the two methods. 
If there is no salt cr acid added it would be almost 
impossible to filter (lie solution. 

Mr. SiuuoLiD : The extent to which these colouring 
matters and vegetable extractives impair the result 
is much larger than is generally supposed, in some 
instances in which 1 ought to have found about 
10 per cent, of tannin, the analysis showed double 
that amount and more, which shows at once how 
utterly unreliable these tests are when applied to 
such substances as I have before named. 

Mr. Hunt : As regards the precipitation of colour¬ 
ing matters, do you use alum with the gelatin, and 
did you prove that alum had no part in the pre¬ 
cipitation of the colouring matter 1 

Mr. SiEiioLD : I feel satisfied that the precipitation 
of colouring matters by gelatin, to which I have 
repeatedly alluded, is not due to the small proportion 
of alum used in my experiments, but would occur 
equally just the same in its absence. 

Mr. Saxsonk : I beg to endorse Mr. Siebold’s 
remarks with regard to tho ordinary methods of 
estimation of tannin not being reliable. 1 always use 
comparative methods, which are the only ones to 
bo relied upon. First of all I ask myself what is the 
tannin to be used fori In the case of sumach, we 
know it is used by dyers, and we must have regard to 
tho amount of work to be done. Suppose we take 
some cotton and prepare it with a solution of acetate 
of iron ; we dry it and expose it to the air, and then 
by passing it through a whiting bath we complete the 
fixation of the oxide of iron on the fibre. Now, if we 
take a weighed quantity of this cotton and dye it in 
a bath containing tannic acid, we form a grey colour 
on the fibre. If we take two or three different sam¬ 
ples which are treated in a similar manner, we can 
judge by the depth of shade which of the samples is 
the strongest; and if we take the different samples in 
relation to their price, we have at once a comparative 
method—that is, the sample which will give the deep¬ 
est shade on the cotton prepared with iron will be the 
strongest. There is another plan which could be fol¬ 
lowed, and which also gives good results, if cotton 
be mordanted with different samples of tannic acid, 
which arc to be tested and left over night in tlic 
bath, then next morning passed through a bath 
of tartar emetic and washing, we have here several 
patterns which can give us an indication of the 
strength of the tannic acid, especially if the quantity 
of tiio tannic acid had been calculated in proportion 
to tho price. If we dye all these patterns in any 
aniline colour, say magenta or methyl-green, tho 
pattern which had been prepared with tho strongest 
tannic acid will give the deeper slmdo, and therefore 
in this case also you have a comparative method, and 
this method can bo made oven more exact by soaping 
these dyed patterns, and tho colour which remains on 
tho fibro will givo an indication of the strength 
of tho tannic acid employed. 

Mr. Giumshaw : lfow would Mr. Sansono arrive 
at tho value of a material used for tanning leather 
by tho comparative process ho mentions'! Such a 
method as I 10 alludes to would no doubt bo a good 
criterion of tho value ns a dye, but is not applicable 


to its use for tanning, where many different consti¬ 
tuents are absorbed by tho leather or skin, and com¬ 
parative “ tanning ” would bo a very different thing 
from comparative “ dyeing.” 

Mr. Saxsoxe : The method I mentioned is only 
valuable to dyers of cotton ; but for leather I should 
think a comparative method might also be tried. 

-- 

NOTE ON THE DESTRUCTION OF TANNIN 
BY BOILING SOLUTIONS OF GAM BIER. 

11Y 1IEKTKAM HUNT. 

Gamihui!, as you are doubtless aware, is an extract 
from the plant UncurLi tiambir, and is imported in 
large quantities from Singapore. It occurs in the 
market in two forms—“ bale ’ and “ cube ”—of which 
the latter is the more valuable, being drier than the 
“bale,” and offering less opportunity for fraudulent 
adulteration. It is used largely in tanning, the 
strong liquor made by dissolving about four pounds 
per gallon in boiling water being added in suitable 
proportions to the tan liquor in the pits. The usual 
method of dissolving gam bier is to put it in a tank 
with the requisite quantity of water, and boil up 
with naked steam till the whole is melted. The 
solution has to be used while hot, ns if allowed to 
coo! it “sets,” and becomes semi-solid. During tho 
boiling the colour of the liquor becomes very dark, 
and there is an evident loss of tannin. It occurred 
to me that it would be of interest to estimate tho 
amount of this loss, and I have done so with the fol¬ 
lowing results. 400grm. of cubcgambier were placed 
in a flask, with a litre of water. Tho flask was then 
connected to ah inverted condenser, and the contents 
heated to boiling and boiled gently for 20 minutes. 
•lOOgrm. of the same gambier were now placed in a 
stoppered test-mixer, with a litre of water heated to 
00° 0., and the test-mixer shaken till all tho gambier 
was dissolved. The two solutions were allowed to 
stand over night, and tho clear liquor then analysed, 
with the following results :— 

Watch at CO’ C. 

Tannin, ns oxalic acid.ljltfiOgriil. per lOOcc. 

Ollier multure . ITUO^rm. „ 

Total Extract.21 "JUOyrm. ,, 

lloil.ltu. 

Tannin, ns oxalic acid.liVa2lgrm. per lOOcc. 

Ollier malt era . IVtftiariil. „ 

Total Extract.21'oGOgrm. ,, 

The experiment was repeated under tho snmo 
conditions, with the exception that the boiling in 
tho one ease was continued for -10 minutes. I 11 
this experiment O'nO-Jgrm. tannin per lOOcc. were 
destroyed. These results show that when working 
under conditions more favourable for tbo preserva¬ 
tion of tannin titan are the ease in practice, there is 
a considerable loss of tannin. Without taking into 
consideration the loss incurred owing to the darken¬ 
ing of the colour (which, with tanners, is an important 
point), if the gambier liquor is made by dissolving 
four pounds in one gallon of water, and gambier con¬ 
taining . r i0% tannin at 2(is. per cwt. bo taken, it will 
bo found on calculating that tho value of the tannin 
destroyed comes to n ft action over XI for every J000 
gallons of liquor mado. 

-- 

NOTES ON THE TESTING OF DYEWOOD 
EXTRACTS, AND SIMILAR PREPARA¬ 
TIONS. 

JIY L. S1KUOLU. 

Mu. SiEiioi.t) slated Hint it had been, and was still 
his intention to deal with this subject in a moro 
complete manner at an early meeting next session, 
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The various published methods for the analysis of 
dyewood extracts were commented unfavourably 
upon, their being regarded as very unsatisfactory 
and allording no trustworthy indication of their value 
to the dyer and printer. Chemical knowledge of 
these preparations is still in a very imperfect state ; 
and ns long ns this is the case the essayist prefers to 
rely for this purpose oil carefully conducted dyeing 
experiments rather than on chemical analyses, hi 
the majority of cases wool dyeing is much to be 
preferred to cotton dyeing for these tests, inasmuch 
as the former renders a complete exhaustion of the 
dye-bath possible, while the latter does not, and even 
where the extract tinder examination is intended for 
cotton dyeing he is still decidedly of opinion that 
the testing should be done by means of wool dyeing, 
which is in every way better calculated to show the 
actual strength of the preparation to be tested. 
Experimental cotton dyeing is in most cases less a 
criterion of tho actual strength and money value of 
nil extract, than of the muro or less developed or 
oxidised condition in which tho colouring matter 
exists in it, and gives the cxpcrinientor a better idea 
of the speed of dyeing than of the real extent of tho 
dyeing power of the preparation. In many cases its 
indications are entirely deceptive. A number of 
instances in support of this view was mentioned by 
the essayist, l ie laid great stress on the necessity of 
conducting these dyeing trials with a degree of care 
and accuracy eipial to that required in chemical 
analysis, and showed that it is impossible to dis¬ 
tinguish with certainty between one extract and one 
but slightly inferior to it, unless tho greatest care is 
given to the weighing of the extracts, tho measuring 
of the solvents, and to the perfect equality of temper¬ 
ature, and other conditions during the dyeing process. I 
The mordanting, too, should bo conducted with the 
same degree of exactness. Mr. Siebokl explained a 
variety of circumstances likely to lead to erroneous 
results, mid the best conditions for ensuring success 
in these tests. All tho details respecting these will 
lie published in the more exhaustive paper promised 
by aim on this subject. 

DISCUSSION. 

Tho Chairman, in proposing a voto cf thanks, 
said : It seems to mo that-eoiinnimications similar to 
those given by Mr. Hunt and Mr. Siebold are particu¬ 
larly vnluablo to the Society in showing how necessary 
it is—not less necessary in tho workshop, tho dye 
house, and the colour shop than in the laboratory—in 
all cases to adopt a system of scientific accuracy in 
order to bring our industries forward. 

Mr. \\ r . Thomson, in seconding tho voto of thanks, 
said : 1 understood Mr. Siebold to say that he added 
a per cent, of chromate of potash. It lias always 
puzzled mo to know how it is that if you use double 
tho quantity of water you get the samo results 'I 

Mr. Sikiioi.d : It is practically immaterial whether 
tho quantity of water used in mordanting pieces 
of wool with bichromate of potash is exactly tho samo 
in each case or not. What is important is tho ratio 
of tho bichromato to tho weight of tho wool. If I 
wuro to mordant a pioco weighing lOgrms. in a litre of 
water containing 0'3grni. of bichromate, tho result 
would not materially dilj'er from tlint obtained by 
mordanting throo such pieces together in tho same 
quantity (l litre) of water containing throo times that 
proportion (O'Ogrm.) of potussium bichromato. Tho 
main point in testing a dyewood extract by wool dyo- 
ing, is tho presence in tho cloth of a sullicientamount 
of mordant to fix tho qntiro quantity of colouring 
matter used in the experiment, or, in otlior words, to 
completely exhaust the dyobnth. In tho case of log¬ 
wood oxtract, this ond is comnlotoly attained by boil¬ 
ing such a piece of woll-moruantcd wool, in tho caso 


of logwood or fustic extract, for lA hours in a litre of 
solution containing not more than O'Ogrm. of the 
extract to bo examined. 
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• Notes on Destructive Distillation," by 1’rofesBor -Mills. 


ADDENDUM.—Sir. Columan desires to stato that upon 
coming to complete his paper on nn " Improved Air Thor- 
momotor," preliminary notice of which was communicated to 
tho Society on IhoGth of January, 1S85, ho llmls he ought to 
have stated that tho lengths of degrees being doubled when 
tliu absolute temperature of tho air In tho bulb is diminished 
ono half, is only trim when tho expelled air is measured at tho 
reduced temperature, for when it Is measured at tho initial 
tomporaluru tho dngreo will he quadrupled in length, us tho 
(lensitu of tho air at tho rciliicod temperaturu will bo doublo of 
what it was at tho commencement. 


Journal anD Patent Literature. 

' n.— fuelTgas, mFliget. 

The Uluminatiny Poieer of Hydrocarbons. I, Ethane 
and Propane .' Percy F. Franklaiul, Pli.D., II.So. 
Abatf. 1'roo. Clicm. Sue. lSS-t-5 [-1], HI. 

In continuing bis researches on illuiniunting gas, tlio 
author has dctcruiiucd tho illuminating powers of otlmno 






2G8 


THE JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. Upru 29.1885. 


and propane. The gases were prepared by the action of 
the zinc-copper couple on ethyl and isopropyl iodides 
respectively, and then subjected to purification by passing 
them through bromine. The illuminating power of 
ethane, when consumed from a “ referee’s burner,” at 
the rate of 5 cubic feet per hour, was found to bc34'S 
candles, and that of propane 53‘3 candles. The illumin¬ 
ating power of ethane is thus almost exactly half that of 
ethylene (GS‘5 candles), whilst that of propane is 1 '5 
times as great as that of ethane. From tnese results it 
appears Unit in the parallel series of hydrocarbons, 
excluding the first member, methane, the illuminating 
power is directly proportional to the number of carbon 
atoms in the molecule.—\V. S. 


Combustion in Dried Cases, lly II. llrereton Raker, 11. A 
Abstr. 1’roc. (Jhem. Soc. 1SS1-5 [5], 37. 

Led by Or. Dixon’s experiments, the author li.as investi¬ 
gated the question whether moisture is necessary for the 
combustion of carbon and phosphorus in oxygen. The 
ihosphorus used (commercial amorphous phosphorus) 
mil been washed with water and dried at 100’ in a 
current of carbon dioxide previously passed through two 
wash-bottles of sulphuric acid ; it was then heated in a 
Sprengel vacuum, at 150-100°. The carbon (finely 
powdered charcoal) had been heated to bright redness in 
a current of dried chlorine for three hours; the tube 
containing it was then transferred to an air-bath and 
heated at 200’ while a current of dried air was passed 
through it. Portions (O’o—Igrm.) were sealed up in 
bent hard glass tubes along with phosphoric oxide, the 
tube being tilled with oxygen prior to sealing ; to free 
the glass.from adhering moisture, the ends of the tubes 
containing the carbon or phosphorus were heated in an 
air-bath at 130-150°, the other ends being kept cool. 


Improvements in Apparatus for Purifying Coal-gas. 

\V. T. Walker. Eng. I’at. 2279, January'28, 1881. 
This specification describes a modification in the con¬ 
struction of Walker’s scrubber. The lower portion of the 
scrubber is filled with thin boards set on edge, encli 
layer crossing the next; the upper portion is filled with 
coke. The topmost portion of the scrubber is made of 
an enlarged diameter, and an annular seal cup is formed 
inside the enlarged part to net as a seal in which the 
inverted edge of a perforated dashplalc rotates above the 
coke. The perforated dashplalc being of greater diameter 
than the main body of the scrubber, tlie water is dis¬ 
tributed over the entire area of the scrubber. Above the 
dashplate arc the watcr-distrilmting arms, which will bo 
rotated in the direction opposite to that of the dashplate. 
The outlet for the gases from the scrubber is placed 
above the dashplate to compel them to pass through the 
wet perforations in the dashplate. The lowermost 
portion of the scrubber is arranged as a washer to remove 
the tar, of which, however, no description is given.—C. C. 


Improvements in Apparatus for vse in the Manufacture 
of (las. R. Midgloy and Win. Nunwick. Eng. 1'at. 
2-4S5, January 31, 1SS-I. 

DEseninas an apparatus designed for the purification of 
coal-gas from tar and ammonia. In a cylinder placed 
horizontally is arranged another cylinder, llotli cylinders 
are closed at each end by plates, which arc common to 
both of them. The space within the inner cylinder forms 
a scrubber and washer, and the space between the inner 
and outer cylinder a condenser. Within the inner cylinder 
is a wrought-iron shaft, one end of which is supported in 
a socket, the other end passes through a stalling box to 
receive the driving gear. Fixed alternately to this shaft 
and to the inner circumference of the inner cylinder, nrc 
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After about eight days, the tube containing phosphorus 
and dried oxygen, mid another similar tube with phos¬ 
phorus iu oxygen saturated with water, were supported 
at the same height above the flame of an Argnnd burner : 
the phosphorus iu the wet gas soon took lire, hut that in 
the dried gas slowly distilled and formed a red and 
yellow deposit on the cooler part of tho tube. A similar 
pair of tubes containing carbon was placed over the 
large flame of a Runsen burner : the moist carbon burnt 
with bright scintillating Hashes, but no apparent com¬ 
bustion took place iu the tube containing dried gas, 
though it was heated to bright redness for several 
minutes. A scries of such experiments with carbon 
were then made, iu which the drying extended over 
various periods, the gnseous contents of the tubes being 
analysed after tho tubes were heated, 'flic results 
obtained clearly show that tho burning of carbon is much 
retarded by drying tho oxygen to tho extent which is 
possiblo with tho arrangement adopted by the author. 
Other forms of the experiment were described, which led 
to similar results. The author successfully made mi 
experiment before the Chemical Society with two tubes, 
tho one containing dried, tho other undried, oxygen and 
enrbon.—W. S. ‘ 


The Explosion of Coal-dust. A. Gurlt. Rerg-u. Ililttcu- 
nmnnischo Zeituug, 1SS5, No. 3, p. 21. 

TllE author describes experiments which show thntconl- 
dust can give rise, like marsh gas, to dangerous 
explosions.—A. G, G. • 


circular iron plates having perforations, The perforations 
of the fixed plates are near their centres, the perforations 
of the revolving plates are around (he outer edge. At 
each side of the revolving plates are secured circular 
brushes, filling up the space between tho fixed plates 
and the revolving plates, so as to prevent any gas passing 
otherwise than through the brushes. Tar and liquor run 
from end to end of the cylinder, either continuously or 
through separate compartments. The inlet and outlet 
of tiic gas arc in tho end plates. The space between the 
inner and outer cylinder forms a condenser, and water is 
supplied In it in regulated quantities. The gas passing 
through the perforations iu the plates, and through the 
wetted brushes, is freed from ammonia mid other im¬ 
purities.—G. G. _ 


Method of anil Means or Apparatus for Generating Gas 
from Hydrocarbons. A. J. Routt. Eng. I’at. 0794, 
April 1, 18S4. 

Tilts specification describes an arrangement for vaporis¬ 
ing hydrocarbon oils for the purpose of using tho vapour 
ns fuel iu the manufacture ot iron, but it is too replete 
with minor details to allow of abstraction, Tho gist of 
it is apparently that tho hydrocarbon oil is injected by 
means of superheated steam into tho annular spneo 
formed by two pots of dillercnt diameters, placed 0110 
inside tho other. Tho outer pot is heated by lire. Tin) 
mixture of steam and hydrocarbon vapour passes from 
thence into a mixing chamber, and from it to tho space 
whero combustion takes place,—G. G. 
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Improvements in the Construction of Gas Ilclorls. G. K. 

Harrison, Stourbridge. Eng. l’at. 5S35, January 2, 

1885. 

Till-: retorts arc made circumferentially in four segments, 
a number of which, breaking; joint, arc connected to¬ 
gether to form the length of the retort. In oval or round 
retorts the top and bottom segments arc interchangeable, 
as are also the side segments. The segments have 
rabbeted edges, and are made to correspond with one 
another. Of the four segments forming the month of the 
retort, (lie top and bottom pieces are not onlv rabbeted at 
their edges, but also have indents formed therein, while 
the two side pieces are provided with projections fitting 
into tho said indents, so that when the mouthpiece is 
bolted on the tightening of the screws draws all close 
together, and prevents the too common occurrence of the 
retort cracking at or about the neck.—A. It. D. 


III.—DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, Etc. 

On the Presence of an Isocyanide fCarbyluininc) in the 
“ Litjhl Stuff" from Commercial Ilea sene. E. Mocking. 
Bulletin de hi Soc. Iml. de Mulhousc, October, 1SS1, 
p. 401. 

TlllJ experiments resulting in the detection of the above 
compound wore undertaken at the request of Ur. Werner, 
who bad performed the autopsy of a workman, who died 
suddenly whilst engaged in his duties at an india-rubber 
works at Tliann, where the “light stuff” from naphtha 
was employed in the manufacture. When ninety per 
cent, and fifty per cent, benzene are rectilied in aniline 
works, a certain quantity of a more volatile liquid than 
benzene distils over first, and this is technically termed 
“ light stulf.” This product has been studied at different 
times. llelbing found, besides a certain amount of 
benzene, carbon bisulphide, crotoiiylenc, aniylcnc, and 
hexylene. Witt furiher detected ethyl alcohol ; and, 
finally, Vincent and Dclachanal obtained, in addition to 
these, considerable quantities of acetonitrile and methyl 
cyanide. The author, who had on various occasions 
some of this light product in his possession, has often 
observed the strong odour of isocyauides. The probability 
of ono or more of this class of bodies being present seemed 
to gain force from the fact that on the addition of an 
acid the odour in ouestion disappeared, and was replaced 
by that of carbon bisulphide, alcohol, hydrocarbons, and 
acetonitrile. By evaporating the hydrochloric acid solu¬ 
tion, sal-ammoniac and a small quantity of the hydro¬ 
chloride of a primary amine was obtained. The proportion 
of isonitriles contained in the “ light stulf" is very small, 
but the odour is very penetrating ami characteristic, and 
its poisonous properties exceedingly energetic. From 
(ho boiling point of (ho “ light stulf” it can only contain 
methyl or ethyl isocyanidc, the former boiling at 59'0°, 
the latter at 7S-r. The “ light stuff” from benzene has 
no practical use. Tho benzene is extracted as far as 
possible by distillation. Sometimes it is employed for 
dissolving caoutchouc ; but for this purposo solvent 
naphtha, which distils at 120-150° (a mixture of a little 
toluene, xylene, cumene, and hydrocarbons of the fatty 
series, and the oils of turpentine), is generally preferred. 

-J. II. C. 


Synthesis of Thiophen. Victor Meyer. Her. IS, 217. 

A SHOUT note of tho results of experiments made with a 
view to demonstrate the constitution of Ihiophcn by ! 
synthetical reactions. Thiophun was formed, but in 
too small quantities to allbrd support to any proposed 
structural formula. By passing ethylene or petroleum 
spirit vapours over heated pyrites, or ethyl sulphide 
alone through a red-hot tube, or by heating crotonie or 
butyric acid with sulphide of phosphorus, thiophon was 
in each caso obtained, whilst, according to expectation, 
no thiophen was obtained by tho action of phosphorus 
sulphide on isobulyrio acid.—G. II. B. 


Synthesis oj Thiophen and Pi/rrolinc Derivatives. C. 

Baal. Her. 18, 3G7. 

The author has previously shown that acctophenonc- 
acetone by the action of dehydrating agents gives a 
furfuranc derivative, and supposes that tho diketone 

i i 

group -CO-Clf-CII-CO- in the reaction changes 

l ’ i 

into the unstable form - C -C = C - C- and from this 
I 'I 

Oil OH 

the constituents of water are eliminated. From the 
analogy existing between furfuranc, thiophen, and 
I pyrrolinc, both in their method of preparatioti and pro¬ 
perties, it seemed possible that by the action of IBS a 
thiophene-, of ammonia, a corresponding pyrrolinc- 
dcrivative, might be prepared. This supposition has 
been confirmed. 

Bhcnylmethyltliiophen is formed by the action of 
i ICS.-, on acetophenoncacctonc at a temperature of 
j 120-130’. The crystalline body obtained lias tho 
: formula CnIIinS, and gives the characteristic blue 
\ colour with isatin and sulphuric acid. By heating 
| acetophcnoneacetonc with alcoholic ammonia to 150° a 
, corresponding pyrroline-derivativc is obtained, having 
j the formula CiiiluM, and which is therefore phenyl- 
methylpyrroliue.—J. B. C. 


On a Simple Method of Preparation of Thiololcn and 
'Thioxcn. K. E. Schulze. Her. 17, 2852. 

The process described by V. Meyer for the preparation 
of thiophen is inconvenient owing to the large quantities 
of liquid which must be operated on, and to tho loss by 
the destructive distillation of the ammonium salt of tho 
sulphonic acid. The author attempted to obtain tliio- 
tolen and thioxcn directly by the distillation of the 
impure sulphonic acids with aqueous vapour. In the 
first experiment with the xvlene acid steam was passed 
rapidly into the acid heated to 100’, but the yield was 
small, and large quantities of sulphur dioxide wero 
evolved. A much better result was obtained by mixing 
the acid with one fifth of its weight of boiling water, and 
passing a slow current of steam into tho solution. Tho 
yield of oil thus rose from two to nine per cent. The 
product boiled, for the most part, between 135° and 13S°, 
and the distillate contained 44'1 per cent, of thioxcn. 
Tho acid contained xylene mechanically mixed with it, 
and this would account for twenty per cent, of tho 
fractionated oil. The results with the toluene acid were 
not so satisfactory, the decomposition being greater. A 
better yield was again obtained by the addition of water 
to the impure acid. Only about four per cent, of oil was 
obtained, and it did not boil nearly so constantly ns tho 
crude thioxcn. The product after [rectification boiled 
between 111“ ami 1)3°, and contained 22 - 3 per cent, of 
thiotolen. A portion boiling at about S0° contained 
thiophen, and the author hopes to obtain this substance 
by the same method.—S. Y. 


Thiophenfrom Mucic Acid. C. Baal and J. Tafcl. Bcr. 

IS, 450. 

Baa I, has shown (Her. 18, 3G7) that ncctoplicnoiic- 
acetonc (C„H,.CO.Cll._..CIl 2 .CO.Cll 3 ), according as it is 
j treated with B a 0 5 or B-Sj, yields a furfuranc derivative 
, (phenyl-uielhyl-furfurauc), or a thiophen derivative 
(phcuyl-iiicthyl-thiophon). As now mucic acid also 
gives a furfurnu derivative by splitting oil' water 
(pyromucic acid or furfurane-carhoxylie acid), it seemed 
probablu that under tho influence of Ji V S it would givo 
thiophen carboxylic acid, and this proved to be the case. 

Tltiuphcn-a-carboxylic Acid.—A mixture of mucic 
acid and barium sulpbido was heated to 200-210° in 
sealed tubes, tho product boiled with water and filtered ; 
tho liltratu was acidified and extracted with other. 
After purification the thiophcnic acid formed long lino 
needles molting at 120-127°. Yield, 10 to 12 per cent, 
of tho theoretical. 
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Reactions .—It gives the blue colouration with isntin 
and sulphuric acid. With Fc 2 C1 0 it produces a citron- 
yellow precipitate. 

Salts. —(C 6 Il3S0 2 ) 2 Ca,3II 2 0—easily soluble needles. 
(C«I!jSOj)Ag—difficultly soluble crystals. 

The formation of tbiopbcn-carboxylic acid from inucic 
acid probably takes place in the following stages :— 

(1) Mucic acid and I!aS give barium mucate and II-.S. 

( 2 ) 

CO s ba CO-.ba 

Cll (Oil) —11 C-: (Oil) 11k cil=c v 

| :.7.v:.7.7.7.v.7.: = | ;S+411=0 

CH-f(OH)—II :-C |(OU) II;/ 011 = 0/ 

COjba (i'Ooba 

(3) The thiophcn-dicarboxylic acid then splits olVCO ; , 
forming thiophencinonocarboxylie acid, 

Thiophen. —J!y distilling the thiophenic acid with 
lime a distillate was obtained, which, on purification, 
gave pure thiophen, boiling at S3-S1" 0. (731mm.). The 
yield was 40 per cent, ot the theoretical. The Ihio¬ 
phcn tbits obtained was in every respect identical with 
the coal-tar thiophen.—A. G. G. 


Preparation of Thiophen. K. 12. Schulze. Her. IS, 407. 
The author proposes the following simple method for 
the preparation of thiophen. Strong sulphuric acid, 
which has been shaken for three or four hours with 20 
times its weight of benzene (of constant boiling point), 
is at once diluted with two or three times its volume of 
water and distilled with steam. The thiophen separated 
from the distillate (about three per cent, by volume of 
the acid used) is nearly pure, since the sulphonic acids of 
the benzene hydrocarbons are not decomposed in such a 
dilute solution ; ‘Jt* per cent, of the product distilled 
between 84" and So 0 C. The specific gravity at 15° C. 
was IT.—A. G. G. 


Thiophen. V. Meyer and 0. Stadelcr. Her. 17, 277S. 
It is a well-known fact that commercial dinitrohcnzcnc 
dissolved in alcohol gives a light magenta colouration 011 
the addition of a drop of potash solution. The following 
experiments have fully explained the cause. The pre¬ 
paration of the nitro derivatives of thiophen made it 
appear probable that the corresponding amnio compound 
analogous to aniline could be obtained. Every attempt 
in this direction with any of the ordinary reducing agents 
failed. A violent reaction occurs, the substance being 
completely decomposed with evolution of sulphuretted 
hydrogen. The nitro derivatives of thiophen, however, 
resemble the amines of the benzene series in their 
property of forming colouring matters, a fact which at 
iirst sight might appear remarkable. When, however, 
it is considered bow much more marked arc the colour¬ 
forming properties of thiophen and its homologues, 
compared with hydrocarbons of the benzeno series, it is 
not surprising that the nitro derivatives should have a 
similar tendency. Mouonitrothiophen turns red on 
exposure to light; boiled with aqueous alkali it dis¬ 
solves, forming a deep brown solution. The colour¬ 
ation produced by reduction of the sulphonic acid 
is particularly striking. Mnnnnitrolhiophcu dissolves 
n fuming sulphuric acid, and forms a well-defined 
Hitlphonic ncid, the potassium and ammonium salts of 
which readily crystallise. On reduction of tho nitro- 
sulphonic acid with ammonium sulphide a magenta- 
coloured solution Iirst forms, tho colour gradually 
vanishing 011 further reduction. Tho reaction is more 
striking when bibulous paper moistened with tho stil- 
phonic acid is exposed to tho vapours of ammonium 
sulphide. The paper is coloured deep red. Tho re¬ 
action with dinitro-thinphen is still more intense. This 
sulistanco is dissolved in alcohol, and on tho addition of 
one drop (not more) of iuj neons potash a deep red 
solution is produced, which in thin layers has a violut 
tint. An excess of alkali or acid destroys tho colour; 
but it is restored by carefully neutralising, the colour 


being duo to tho formation of the potassium salt. l>y 
precipitation with ether a violet-reil resin is left, which 
dissolves in alcohol without change of colour. The 
corresponding silver salt is a reddish-brown explosive 
powder. The above reaction of dinitro-thiophen with 
potash explains then tho phenomenon observed by adding 
alkali to dinitro-bcnzcnc. A comparison of the colours 
prepared from both sources leaves little doubt as to its 
true nature, which is further confirmed by the fact that 
dinitro-benzcnc prepared from benzene free from thio¬ 
phen gives no colouration whatever. Commercial 
mononitro-bcnzcnc gives the same reaction as the dinitro 
compound, that free from thiophene remains colourless. 
This distinction can therefore serve as a test for thiophen 
in the benzene, from which the nilro compounds have 
been prepared.—J. 15. C. 


Perehlorophenol from Pcrch/orobcnzciic. A. M eber and 
N. Wolff. J!cr. IS, 335. 

I’KttCTll.oitomo.NZKXI-; (C, ; 0l fi ) heated lo u high temperature 
with caustic soda yields perehlorophenol. Commercial 
glycerine is healed to 250° in a llask, caustic soda, and 
then pcrchlorobcnzcne,gradually added. The mixture is 
kept at a temperature of 250-2S0" lor half-an-lumr, and 
repeatedly shaken. On cooling, water is added, and 
the aqueous solution filtered and saturated with JI Cl. 
The precipitate which forms is recrystalliscd from ben¬ 
zene. I’erchlorophcnol bus the formula CuCkOll, 
melts at 1S7-1SS", and is identical with that obtained by 
chlorinating phenol.—J. 11. C. 


The Reverse Action of l'ricdcl and Craft's Synthetical 

Method for Preparin'/ the Jii/drocarbons. O. Jacobsen. 

]5cr. IS, 33S. 

J5v the action of aluminium chloride and methyl chloride 
on pure mcsitylenc, in addition to isodurenc, a quantity 
of durcnc was formed. It appeared therefore that either 
mcsitylenc gave inctaxylenc, then pxcudocumene and 
durcnc, or that lienta- and hexamcthylbcnzcnc were 
Iirst produced, and then durene, by elimination of tho 
methyl groups. In either case the formation of durcnc 
must lie due to the reverse notion of Fricdcl and Craft's 
synthetical method. Experiments confirmed this sup¬ 
position. The hydrocarbons were heated with AkCf,„ 
in some cases alone, and in others in a current of 11 Cl. 

llcxamcthylbcnzcnc was boated with half its weight of 
A1-.CI,, to 200°, the chief products being pcutamethyl- 
benzene, durcnc, and isodurenc and small quantities of 
benzene, toluene, xylene, and trimctbylbcnzene. 

The elimination of the methyl groups is more com¬ 
plete if the ubovo experiment be conducted in a current 
of 11 Cl. 

Pcnlamcthylbcnzcnc and Durcnc gave similar results to 
those of the bexamethyl derivative, durcnc and isodurenc 
being formed, also a certain quantity of hcxamothyl- 
hcuzcnc. 

Pscudocumcne treated in the same way gave benzene, 
toluene, xylene, durene, isodurenc, and traces of penta- 
methylbenzene. 

Mcsitylenc heated to 150-1 G0° with AbCl„ in a current 
of JICI, produced traces of the lower methyl benzenes, 
also pscudocumcne, isodurenc, and durene. The chief 
portion, however, consisted of unaltered mcsitylenc. 

From mctaxvlene the higher methylated hydrocarbons 
were principally obtained. The results of the experi¬ 
ments may lie stated shortly as follows :— 

Jty tho action of dry 1101 on methyl benzenes in 
presence of AhOI,, the methyl group may bo eliminated, 
and the hydrocarbons reduced to thoir lowest liouio- 
j logucs. In every reaction the methyl ehlorido formed 
! acts upon tho hydrocarbons, producing tho higher hoino- 
. logucs. These higher methylated hydrocarbons can then 
| again undergo decomposition, so that by this reaction a 
i process of synthesis and decomposition is going forward 
: until a statu of equilibrium is attained. Usually tho 
elimination of tho methyl group by i 1 Cl is facilitated 
by a high temperature, its substitution by a lower 
! temperature.—J. J5. G. 
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The Carbonisation of Wood, lingo Blank. Ding!, 
l’olyt, Jouni. 2.15 [I0J, 435. 

AYll.ll. Sitl.TZ, of Scbemnitz, 1ms recorded his oliscrvn- 
tions during a visit, to the works where wood is 
carbonised in Trzyniet/. (Austrian Silesia), which are all 
the more interesting because the arrangements show 
many dill'cronccs from those existing in English works, 
ami especially in the means adopted for working up 
all by-products. 

The plant arrangement shown in l'igs. 1 to 0 is designed 
for an annual consumption of 18,000 cubic meters of 
wood. This wood is carbonised in 22 cylinders or retorts 
It, set up in a lino and enclosed in brickwork. These retorts 
are of wrought iron, and measure 2J meters in length, 
and 1 meter in diameter. Each retort has a cast-iron 
door, and a wrought-iron false bottom, supported by a 
bar with an ear or loop at its extremity, so that by 
attaching the chain of a locomotive windlass a (Fig. 5) 


small Hues r under the lire-place, but so as ev 
enter amongst the fuel, and thus aid in heating the 
ovens. 

Tho retorts only last, it is slated, from 0 to ISmonths, 
whereas in England the wrought-iron cylinders arc good 
1 for 0 years, and east-iron ones for 15 years. 

For the charring of 250kilos. of wood, lOOkilos. of 
coal were necessary, the temperature is maintained at 
from 350° to 400°, and the carbonisation period covers 
from S to 12 hours. 

As soon n 3 the glowing charcoal has fallen into (he 
sheet-iron box, the latter is closed with an iron lid, the 
i luting made good with mortar, and the box, together 
with the tram-wagon, is let stand 24 hours in the 
cooling-chamber. The condensed products of distilla¬ 
tion pass from the trough c (Fig. 3) into the vat mi, and 
from this trough the overflow pipe n into the vat p, 
standing deeper still. In both these vats, the greater 
part of the tar will have already settled down; in order 



toil, the false bottom can lie drawn out, and thus the 
charcoal can he emptied. It falls into sheet-iron 
boxes placed on tram-wagons. The false bottom is 
furnished with holes 2 to 3cm. wide, so I lint the gaseous 
dislillutiun-pioducts can more easily he drawn oil'. The 
retorts are surrounded by brickwork, and the lire circu¬ 
lates around them, afterwards passing down tho Hue b 
(Fig. 5) into tho main lino c, amt then to tho chimney. 
Fig. 0 shows how that each pair of retorts is combined 
with ono and tho same condenser K, in which the gases 
pass through a pipe l mado fast in the hindmost door of 
the rotor!. 

Tho distillation products llow through tho small sido- 
tubes d into tho common trough ot guttor r, whilst tho 
uncondoused gases pass through f into a common gas¬ 
holder (/, and front this through 2 or 3 pipes into tho 
main-pipe /<, from which the gases pass through tho 


that this may take place more completely, tho super¬ 
natant liquid is drawn oil' by means of a stenni pump 
into a cistern set on a higher level,.from which it is run 
oil', just as before, into a second, and finally into a third 
vat (Fig. 4), which, however, contains in tho middlo of 
it a double falso bottom perforated with narrow holes, 
and tilled with good cokes. 

For obtaining acetic acid, acetone, ally!-and methyl- 
alcohols, the watery liquid, completely freed from tar, is 
brought into a connor still A (Fig. 2), holding from 20 to 
30 hectolitres, and licated (hero with a steam coil through 
which steam at from 3 to 4 atmospheres’pressuro enters 
at a and escapes at b. Tho copper pipo from tho still- 
head passes into an air-tight copper receiver 11, whore it 
branches oil'into two parts, furnished with small holes. 
From (his vessel or boiler a copper pipo passes, branching 
oil'at right angles at c; tho ono branch passes into tho 
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open coppcr-boifer C, npon the bottom of which it ends 
in n U-shaped tube perforated with smnll holes; the 
second branch passes into the copper tubular condenser 
D. The vessels 15 and C are filled with milk of lime to 
fix the acetic acid. As soon 11 s the liquid in A 
evaporates, the escaping acetic acid is retained by the 
milk of lime in 11, and calcium acetate is formed ; the 



other products of distillation on closing tbo cock d and 
opening tho cook c pass into the condenser D, from whence 
they nro run oil'at/, completely condensed ; tho result 
is, besides wator, acetone, nllyl- and molliyl-nlcohols. 


After evaporating ofT the first 10 per cent, of the contents 
of A, nil the volatile products named are driven oil'com¬ 
pletely; it is then necessary, when all the milk of lime in 
11 js already combined with acetic acid, and still ncetic 
acid vapours are perceptible, to absorb these vapours 
completely in tho vessel C, cH'ectcd by closing the cock c 
and opening d. The solution of calcium acetate formed 
in 11 anil C is now concentrated in iron evapora¬ 
ting vessels over open fires, or in lead-lined wooden 
evaporating pans, arranged in step fnshion, one above 
the other, and heated with steam coils, till pellicles of 
salt form on the surface. In order to free the salt thus 
separated from adhering tarry matters, it is cautiously 
and gently ignited. If completely pure calcium acetate 
is to be obtained, then the calcined crude salt is purified 
by solution and crystallisation. If ncetic acid is to be 
prepared, tho calcium acetate is decomposed with hydro¬ 
chloric acid (100 parts of the salt require 1)0 to 05 parts 
of hydrochloric acid of ldO sp. gr.), and the mixture 
distilled in copper vessels; tho condenser is best made 
of tin. For tho preparation of chemically pure acetic 
acid, sodium acetate is taken. 

The separation of the acetone, nllyl- nnd methyl- 
alcohol from the water, and from each other, is effected 
by means of fractional distillation, which in Trzvnictz 
was performed in an arrangement like a Sava lie’s colnmn- 
nppnratus (Fig. 1). The liquid to be distilled is placed 
in the boiler or still A, heated with steam, and con¬ 
nected nbovc with a column separated into several com¬ 
partments by a number of copper-sieves; the ascending 
vapours pass through the sieves, and separate the water, 
which, condensing, falls on the sieves and forms a layer 
of a certain height. Whilst the vapours must pass 
through this layer of water, they become constantly 
drier, until they pass through the pipe <1 into the tubular 
condenser (dcphlcgmator) 15. The liquid condensed 
here, anil still containing water, is returned to A, whilst 
the still gaseous nlcohnhc constituents condense later on 
in the dcnhlegmntor C, nnd according to the different 
periods of their boiling-points, first acetone, then methyl- 
alcohol, and, lastly, allyl-alcohol, How out. 

This Trzynictz Works is an example of the advantage 
of charring in retorts, nnd of the profit to be realised 
under circumstnnccB in which the by-products enu 
bo recovered nnd utilised. With the "ever-increasing 
scarcity of cheap wood-charcoal, this process in tho 
region of great forests nnd rich iron-ore deposits would 
be of grent inllucucc in increasing profits, or making 
competition possible in many works. It remains yet 
to bo ascertained by practical experiments, how "far 
tho wood charcoal obtained in retorts ns described can 
replace that obtained in the meilers or mounds; as a 
contribution to such experience, experiments with 
Trzynictz charcoal in tho Krzhcrzog Abrccht Works in 
tho 13indt (Zips) have borne favourable testimony in 
the direction of such advantageous replacement. 

-W. S. 


'The Action of Chloropicrin and Chloroform on 'Toluene 
in presence of Chloride of Alttmium. If. Elbs and O. 
Wittich. Her. IS, 317. 

Tjje method is the same ns that adopted for tho pre¬ 
paration of triphcnylmetlmnc, tho mixture of chloro- 
picriu and toluene being, however, diluted with unequal 
volume of CS 2 . Tho product was distilled with zinc 
dust, and an oil obtained distilling at 270-200’ C., and 
also a portion distilling nbovc atiO”. The former was 
found to bo ditulylmctlmnc, tho latter tritolylmctbanc. 
In nil probability the trilolylmcthaue consists of several 
isomers, as it could not bo crystallised. Jly repeating 
Schwarz’s experiments (Her, 14, 1520)— i'.c., substituting 
chloroform for chloropicrin—tho authors obtained small 
quantities of di- and tritolylmethnno and a substance 
identical with that described by Schwarz as tcira- 
tolylcthnno, but which bears a strong analogy in its 
chemical properties to an anthracene derivative. Tho 
results of tho analysis would also a^rco with a com¬ 
pound of tho * formula of dimothylanthraceno. The 
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reaction which occur* can bo represented by the fol¬ 
lowing equation:— 

err 

eCHClj + SCjIUClt, - CILC,,ILC I 'C S II 3 .CH 3 

CH 

+5IIC1 + C, 1 H 4 C1CII 3 . 

The following proportions of the different substances 
employed arc found to give the best yield of dimctliyl- 
nnthraccne : 3 parts of toluene, 3 parts of CSj, 1 part of 
C)lC);i, and 2 parts of A)Cl ;t . The dimethylunthrneenc 
obtained in this way melts at 215-210°, and is therefore 
not identical with either of the two already known. 

-J. 11. C. 


Fluorcnc. Dr. IV. It. Hodgkinson. Abstr. l’roc. Clicm. 

Soc. 1SS4-S5 [5], 30. 

lx two previous notes to the Chemical Society, the 
author has remarked upon, and given examples of, the 
facility with which (luoreuc and its derivatives condense 
to a double molecule, owing to the presence of the CI1-- 
group. This action takes place when lluorenc is heated 
to a high temperature alone or in contact with even very 
gentle oxidising agents. In a previous note two isomeric 
dilluoreues were described, winch were obtained from 
the red body produced when thtorene is passed over red- 
hot manganese dioxide. At that time the red body was 
distilled under reduced pressure, as the red colour could 
not be removed by crystallisation, and the distillate was 
then crystallised from acetic acid. It has since been 
found that the hydroenrbon, C !0 ir, H (melting at 2-1(1’), 
termed para-dijlnorgl, sailers considerable, if not com¬ 
plete, decomposition even when distilled under reduced 
pressure. However, by distilling the crude product only 
so far as to separate the main bulk of unaltered lluorenc, 
and treating the highly-coloured residue with cooled 
ether—which dissolves tne red colouring matter and any 
unchanged lluorenc—a very slightly coloured residue of 
the Cj 0 II,, hydrocarbons is obtained. The crude pro¬ 
duct forms about 10 per cent, of the original lluorenc, ; 
and contains at least three isomers of the formula i 
G J0 1I, H . The one present in greatest quantity, and the 
only one as yet examined, is that melting at 2-10°. This 
body forms long prisms, very slightly soluble in 1 
cold ether or chloroform, and only moderately in hot j 
acetic acid. On slightly heating it above its melting 
point, it decomposes, forming another hydrocarbon of 
lower melting point, and a large amount of carbonaceous 
mutter, it is not easily brominated ; a cold solution in 
Oll(JI;i may be treated with bromine without much action 
taking place, and, when heated, a tetrabromo-compound, 
extremely insoluble in all solvents, is formed, which ^ 
melts, with decomposition, at about 302’. On bailing it i 
with fuming nitric acid, a'di-nitro-compound is formed. It 
is not very easily oxidised ; the acetic solution requires to ; 
bo boiled with a large excess of Crt).,. The product I 
crystallises from acetic acid in very line rhombs, melting 
at 255", and sublimes unchanged. It has the composition 
C.nllj.O.j', and is probably an oxide not a quinoue. 
Alkalis, bromine, and nitric acid scarcely ailed it. The 
di-hafbid derivatives of lluorenc, as mentioned in tho 
author's previous note, contrary to statements by Van 
Dorp and othors, are readily acted upon by alkalis, 
halogen being removed and dilluorcuecompounds formed; 
with fused or concentrated potash the action is violent, 
and pure products arc not easily obtained. Tho action of 
alcoholic potash is more manageable, but tho best result 
is obtained by tbo action of sodium elhoxidc. On 
dissolving C, 3 ff.lir.j in alcohol, and adding sodium, a 
green solution is formed ; on dilution with water and 
boiling this deposits a brilliant red crystalline powder, 
which is exceedingly insoluble. Analysis shows it to 
have the composition C 30 If,, Itr.O. This body crystal¬ 
lises from boiling cumene or acetic anhydride in red 
microscopic prisms, melting above 300’; tho ehloro- 
derivative is analogous. It appeared possible flint this 
Isnly might be produced by tlie simultaneous action of 
bromine and potash on lluorenc; it was found, however, 
that the main product is mouohromolluoreno, identical 
with that already described, melting at 103-101’; this 
is nil excellent way of making tho mono-haloid deriva¬ 


tives of lluorenc, as in the ordinary way much di-haloid 
derivative is always formed. Sodium cthoxidc acts on 
monahrornofhiorcnc ; the product is of a yellow colour 
and free from bromine. A mommitrofluorcnc is obtained 
by very careful addition of tho calculated amount of 
nitric acid to a cooled solution of lluorenc in acetic acid ; 
it forms small prisms, very soluble in hot alcohol, and 
melts at 151°. The umido-compound from it is rather 
unstable. On heating nilrofluorcnc above its melting 
point it decomposes, one product being a C, 0 I1 10 hydro¬ 
carbon that is not idcnticnt with any of those directly 
obtained from lluorenc.—\V. S. 


Improvements in find connected with the Treatment of 

Uas-litntor for use in the Purification of Coul-fjus. I 1 ’. 

C. Hills, London, ling. I’at. 5S74, April 3, 1SS4. 

In a previous specification (Eng. Pat. 934, March 14, 
1S74) the inventor proposed to heat the gas-liquor to be 
purified in a still, and pass the gases driven oil’ into a 
scrubber, whilst in the present communication the gas- 
iiqnor is heated as it descends in the scrubber, the heat 
being applied at the lower part of the scrubber. -Ily this 
means the temperature of the descending stream of gas- 
liquor is gradually raised, and most of the sulphuretted 
hydrogen and carbonic anhydride, and some ammonia, 
arc expelled, the latter being absorbed by the cool gas- 
liquor in the upper part of the scrubber, whilst tho 
sulphuretted hydrogen and carbonic nnhydride pass from 
the scrubbber at the upper part as described in the 
previous patent.—D. 11. 


Jinnrorcnicnts in the Distillation of Coal in the Manu¬ 
facture of Coal-gas, Jor the purpose of Facilitating the 
Subsequent Purification of the said Gas. ]{. Irvine, of 
ltoyston, Granton, near Edinburgh, Scotland. Eng. 
Pat. 5932, April 4, 1SS4. 

The inventor proposes to distil the coal in the presence 
of ammonia or its carbonate, by passing their vapour 
either alone or with steam into the retorts in which the 
coal is being carbonised. The sulphur combines with 
the ammonia, forming compounds of ammonia and 
sulphur, which nifty he readily arrested in the subsequent 
purification of the gas without the necessity for using 
lime or oxide of iron.—D. 15. 


On the Dm Distillation of Wood. M. Senlf. Bor. 

IS, 150-04. 

Till-: author, who has bad a long practical experience in 
the dry distillation of wood, made an extensive series of 
determinations concerning this special branch of chemical 
industry. Although the experiments were carried out 
in the laboratory, all conditions of tbo working on the 
large scale were carefully observed, so that the results 
may serve ns a guide for practical work. The distillation 
was performed in a cylindrical retort of east-iron, GOcm. 
loim by 20cm. diameter, set horizontally in ft small 
furnace. It could bo hermetically closed by means of a 
lid and bolts. The cooling worm was very long niul 
kept well supplied with cold water in order to clfcct a, 
complete condensation, even when the distillation was 
carried out at tho quickest rate. Air-dry wood was 
employed in all experiments, and great care was taken 
in collecting the material to bo operated upon. Tho 
wood was charred without removing its bark, just as it 
is done on the large Hcale. The pieces were 20cm. long 
by 2-3nu. thick. If tho operation of distilling was to bo 
carried on slowly, the retort was not heated, but after 
char'dng and closing, mid a uniform small tiro was kept 
up for six hours. In a quick operation the empty retort 
was heated to bright redness, quickly charged with tho 
material, closed, and a strong heat applied for tlireo hours. 
Tbo retort held from 4-Okg. wood according to quality. 
After finishing the distillation, the retort was kept closed 
till it was completely cold, am) the residual charcoal was 
weighed immediately alter opening. Its absorption of 
moisture was also ascertained after an cxiiosuro of several 
weeks to the atmosplicro of a room. Tho torm “ total 
distillate’’ in tho table below, moanserndo wood-vinegar 
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and tar. Hotli were separated by means of a separating coal is distilled with steam, in the presence of ammonia 
funnel. The uncondensed gas was estimated by differ- or ammonium carbonate, the ammonia lioing recovered 
dice—t.c., wood minus (total distillate plus charcoal) in the usual manner, and used again for a further 
equals uncondcnscd gas. A determination of the operation. ]>y this treatment the yield of parallin is 
quantity of methyl alcohol in the distillate is difficult said to he increased.—D. 15. 
and untrustworthy in working on a small scale and was —-— -_ 

therefore omitted. Resides it is known from practical Improvements in the Distillation of Mineral Otis anil 
experience that the yield of methyl alcohol is m direct m the Apparatus cmplui/r.il therefor . W. Young and 
proportion with the amount of wood-vinegar. The G. T. Iteilhy, .Scotland, hug. I’at. UOOt, April S, 1SS4. 
following table shows tlie results, in which a and b Till: object of this invention is the reduction of the cost 
mean slow and quick distillation respectively :— of labour and fuel in the process of refining, and the 



100 ICG. AlIt-mtlED WOOD YIELDED— 





No. 

Sl'EUMKN or Wood. 


Total 

Dili* 

T1 Lt. ATE. 

Kg. 

Taii. 

Kg. 

WOOD VlXKdAR. 

Kg | % Acid. 

A Nl IV- 

DltOUH 

Piikk Auid, 
Kg. 


COAL. | 

Absorp¬ 
tion of 
Water. 

y a 

1X.VCON* j 
liKNMKD | 
CAM. I 

Kg. 

I. 

Cnrpintis lletiilus L. 

a 

5210 

1*75 

I7*G5 

13*50 

n* 13 

25-37 

G‘09 

22*23 


Trunk ; good statu. 

b 

18-52 

5 55 

12117 

112* J S 

5*23 

2017 

1003 

5I*6i 

2. 

Ulmniiius fruiiKiiIn L. 

a 

52*79 

7-,58 

1.V2I 

13SS 

G05 

2G*f>0 ‘ 

5*09 

20-71 


\ouiitf trunks, without bark; good stato 

0 

J5*38 

5*15 

10*23 

11*1(5 

4*19 

22*53 

0*85 

3JU9 

3. 

Alnus tfhitinosa U . 

a 

50*53 

R-3!) 

-ii-ii 

1303 

5 7 7 

31-5G 

0-29 

17*91 


Trunk without bark; Koodstuto. 

0 

17*70 

7 00 

1070 

10*11 

1-13 

21*11 

9*52 

3P13 

1. 

Re tula, nlba L. 

a 

51-05 

5-IG 

15*59 

I2*3G 

5*G3 

29*21 

1-29 

19*71 


Trunk t;ood stale. 

0 

-12118 

3*21 

39-71 

11-10 

1*13 

21-10 

7-37 

35*5(5 

5. 

Sorbus nucupnria L. 

Trunk; good stale. 

a 

51*51 

7-13 

Mil 

12-00 

5*5R 

27-81 

PB2 

20*02 


b 

iti-io 

(7*11 

30*00 

! 10*11 

■1*1(5 

2n-20 

8-72 

33*10 

C. 

Kurus sit vnlica L. 

Trunk ; good stato. 

a 

51 *C5 

5*85 

15-SO 

11-37 

5-21 

20-09 

IGI 

si-no 


b 

11-35 

1D0 

39-15 

; 9TS 

3*£G 

21 DO 

8*15 

3375 

7. 

Kurus eilvnttcn L. 

a 

19-89 

P81 

1508 j 

11-10 

5-11 

2BT9 

5-9.1 

23-92 


Drauelies ; good slate. 

b 

•13*11 

2<J0 

1021 ! 

10*89 

1-38 

21-30 

8-99 

35*50 

8. 

I’opulus trcmula L.. 

a 

17-11 

0-90 ; 

10-51 

1 12-57 

5 10 

25-17 

_ 

27 09 


Trunk; good state. 

b 

lira 

GDI 1 

1 39-15 

nut 

■1*30 

21-33 

_ 

32-31 

9. 

Kurus ailvntlca L . 

a 

51-31 

3-50 

17-75 

i inns 

1-81 

23-23 

7*5G 

25-10 


Brunches; rotten state . 

b 

17-32 

5*99 

•11-33 

8-88 

3*G7 

20*98 

— 

31-70 

10. 

Quorcus Itobur L . 

'mink; good stale . 

a 

13-15 

370 

11-15 . 

' 9*18 

1 os 

31 BS 

-I-G7 

17-17 


b 

15-21 

320 

1201 

8-19 

3*11 

2773 

G*3li 

27 03 

11. 

Pinus nblc3 L .' 

a* 

I,i37 

1-12 

10-95 

B-BB 

2-73 

30-27 

1-85 

2P30 


Trunk ; good state . 

b 

51*75 

977 

11 -us 

5-70 

2*39 

21-18 

0-98 

21*07 

12. 

Pinus Lnrix h . 

a 

51 B1 

ono 

12-31 

fra* 

2*G9 

2B-71 

8*08 

21-05 


Trunk; good stale . 

b 

1377 

5’5S 

3S10 

o* 10 

2 00 

21*00 

8-72 

32*17 

13. 

Pinna nblca L . 

a* 

1G*92 

5 03 

1099 

5*G1 

2T>0 

31-30 

1*82 

18-78 


Trunk; rotten stato. 

b 

■10-35 

G*20 

1015 

m 

1-78 

21*21 

9G3 

29’11 

11 . 

Pinus aides I*. 


1G‘3I 

813 

38*21 

5*82 

n-oo 

25*55 

9*33 

28*11 


Branches; yooil stato. 

b 

13*85 

5*11 

3S*li 

1*20 

I’d 

23*35 

9*93 

32SO 

15. 

Pinus nbtes L. 

a 

10-53 

0*99 

33*51 

3-31 

1*12 

20-21 

_ 

29*23 


Bark. 

0 

1 

37*80 

5-30 

32*11 

201 

080 

31-59 

1 

30*01 


• Not completely charred. 


.Practical conclusions from the experiments: 1. The 
yield by weight of wood, vinegar, tar, charcoal and 
uncondcnscd gas, do not greatly vary with different 
kinds of woods. 2. The percentage of real acid in the 
wood-vinegar—i.c., the yield of anhydrous acetic, acid— 
differs very much', la this respect trees, hearing foliage, 
are better than nines ; wood, from the trunk, yields more 
acid than wood from branches ; wood in good statu is 
preferable to such in rotten state. :t. A quick distillation 
yields an increased quantity of uncondenscd gas, hut at 
the cost of the amount, of total distillate and charcoal. 
•1. A quick distillation yields a distillate poorer in acid; 
and o. Tho resulting charcoal is much more hygro¬ 
scopic than that produced by a slow process of distillin". 

_ -S. 11. 

Improvements in the Distillation of Shale Coal or the 
like fur obtain in;/ Suit'll I’arujjin therefrom. Robert 
Irvine, of Itoyston, Grautoii, near Edinburgh, Scotland, 
ling. I’at. iiil.Tl, April -I, 188-1. 

Till-: object of this invention is to prevent tho decomposi¬ 
tion of tho paraffin by sulphur or its compounds during 
the process of distillation. For this purpose tho shale or 


more efficient fractionating of tho various grades of oils, 
of which the crude oils are composed. Tho guiding 
principles on which tho process and arrangements arc 
founded arc:—(1) continuous distillation, (2) tho utilisa¬ 
tion of the heat from the fuel employed to effect tho 
distillation in such a manner that tho high temperature, 
where tho combustion is effective, is made to distil tho 
oils having a high boiling point, and that as the products 
of combustion lose heat llicy arc made successively to 
distil the more volatile oils, so that by tho time they 
reach tho chimney tho heat has been fully utilised, 
(.'!) tho separation of tho oil vapours arising from the oils 
of different densities as they flow from the colder lo tho 
hotter end of tho still, and (•() tho conjoined heating and 
purlin! distillation of tho oils on their way to tho still, 
and the condensation of tho oil vapours coming from tho 
still in such a manner that tho cold oil flowing to tho 
still will first act as tho condensing agent for tho more 
volatile vapours from tho still, and that as tho oils 
bccomo gradually boated by so acting as tho condensing 
medium of tho more volatilo vapours, it will bo made to 
net successively ns tho condensing medium of tho hoavior 
vapours, and by being thus boated and applied, will not 
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ns a nioniis of further fractionating the oils, nnd at the 
same time conserve the heat from the condensation of 
the oil vapours.— !). B. 


Improvement* in the Distillation of Mineral Oils, their 
Jtcsiilnai anil Tars, and in the Apparatus employed 
therefor. \V”. Young and G. JJcilby, Scotland. 
Eng. I’at. S400, April S, 1SS4. 

Tun apparatus for carrying out this invention consists of 
nil iron vessel, containing a series of iron trays placed 
over each other. The oils arc made to How down from 
tray to tray of the arrangement, whilst a current of 
super-heated steam which is forced upwards ctfects the 
distillation of the descending oils. The coke remaining 
on the trays is either removed by mechanical sernpersor 
hy hand through openings. Instead of trays the appa¬ 
ratus may he tilled with oroken coke, lire brick, hollow 
iron balls or similar substances presenting a largo surface 
and having considerable spaces between.—D. II. 


Improvements in the lllcarhiny or I’nrfyiny of Dari: 

Coloured Mineral and other Distillable Oils. \V. 1’. 

Thompson. Eng. I’at. (17SG, April 25, 1SS4. 

Tilts patent is a reissue of part of the invention protected 
by provisional application (Eng. I’at. 5!)G0, December til, 
ISStl), the remaining part of the provisional specification 
being covered hy patent No. 520S. 11 consists essentially 

in distilling the oil through a layer of thoroughly desic¬ 
cated hot norons material, preferably animal charcoal 
with or without superheated steam, and with or without 
atmospheric pressure. The vapour then passes to the 
condensing apparatus, which consists of a single worm 
in a cooling liquor, or it can be composed of a rather hot 
worm, then a collecting receptacle, then another worm 
kept a little cooler than the last, then another collecting 
receptacle and so on. Thus the oils of higher boiling 
point arc still further fractionated from the lower, being 
deposited in the first receptacle. From the last of the 
receptacles (and in most eases one worm nnd one 
receptacle will sullicc) a pipe is led to an air pump so as 
to keep up a vacuum, and enable the oil to be distilled 
at a lower temperature, and also to come over of n 
lighter colour.—I). JJ. 


IV.—COLOURING MATTERS AND DYES. 

Apparatus for the Manufacture of Colours containing 
Sulphur. Dingl. I’olyt. Jotirn. 251 [SJ, 315. 

M. Majeist, of Heidelberg, has found (Clcr. Pat. 27,277, 
October 25, lSStl) that in the preparation of colouring 
matters from aromatic paradinmines hy Lauth’s process 
—treatment with sulphuretted hydrogen and ferric salts 


very dilute solutions, so that a sufficiently largo excess 
of sulphuretted hydr.igen is retained in the liquor. The 
best yield of colouring matter is obtained by employing 
for 1 part phciiylcncpnradiamine 200 parts of the solvent 
saturated with sulphuretted hydrogen at 15°, this being 
three times the amount of sulphuretted hydrogen re¬ 
quired by theory. The yield of colouring matter increases 
with the amount of acid contained in the solution, hut 
it is out of proportion with the cost involved by the 
employment of such large quantities of liquor which 
have to be dealt with when a certain amount of acid is 
exceeded. To obviate these drawbacks, and allow of 
the use of a more concentrated liquor, a lead-lined 
boiler A, holding 2 cubic metres and standing a pressure 
of 25 atmospheres, is employed. It is furnished with a 
copper agitator /•, vacuum and pressure gauges, manhole 
m, and a safety valve, opening at 20 atmospheres' pres¬ 
sure, Fifty kilos, parajilionylonediamino dissolved in 
1200ki!os. sulphuric acid at 25° I!, are introduced into 
the bailor A ; the safety valve is then lifted and lOkilos. 
of compressed sulphuretted hydrogen are allowed to pass 
through the pipe d into A. The valve is closed again 
as soon as all the air in the boiler A has been displaced. 
The temperature of the liquor in A falls considerably, 
whereas the pressure rises to live atmospheres. The 
agitator is then set in motion, nnd a 20 per cent, solu¬ 
tion of ferric sulphate is by means of compressed air 
transferred from the vessel C through the pipe c into 
A. until a vacuum of 200 millimetres is reached. It is 
advisable to cool the boiler A wliilo the reaction is pro¬ 
ceeding. When it is finished, a green solution, containing 
ferrous sulphate and sulphur in solid form, is obtained, 
which is discharged through g into a tank containin'' 
about 2 cubic metres of water. The solution, which 
now assumes a violet colour, is filtered, and the colour¬ 
ing matter precipitated by means of zinc chloride nnd 
common salt. It dyes violet shades. I’aramidocthylani- 
lino, under the same conditions, forms a blue; para- 
umidodimethylaniliuc, pira-ninidoiliothylaniline, anil 
p.arn-nmidnmcthylcthylauiliiic, greenish-blue colouring 
matters.—F. M. 


Action of Alcohol on Diazo-Cotnpounds. Ira Hcmscn, 
llcr. IS, G5. 

A. \V. Hdf.max.V, Halloa, and of Wroblowsky (Her. 17, 
1017, 1SS7, and 27011), anil other investigators, have found 
that a diazo-compouud, when decomposed by boiling 
with alcohol, does not always yield the corresponding 
hydro-carbon as previously supposed, but that sometimes 
the ethyl-ether ot the corresponding phenol is produced. 
The author points out that llrown (Amcr. Chcm. Journ. 
•I, 1171) has also made tho same observation, obtaining 
ethoxymetatoluic acid by boiling tho dinzo-compound of 



in a cold dilute, acid solution—bye-products of a red 
colour, and containing a larger amount of sulphur, arc J 
formed, and Hint the greater put. of tho sulphuretted 
hydrogen is. oxidised to water and milphur without 
taking part in the reaction. In order to obtain a good 
yield of colouring matter it is necessary to work with 


nmidnmctntnliiic acid with alcohol, l’alnier has just 
found that bv the decomposition of the diazo derivative of 
amido-orthololucno sulphouic acid by alcohol, both 
orthotoluuuu siilphonie and othnxyorthotoliieno sul- 
phonic acids are formed, thoir relative proportions 
depending apparently on tho pressure under which (ho 
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dissolved in dilute caustic soda with eleven molecules of their precipitates are not applicable for dyeing. Only 
permanganate. The reaction was completed by healing orthonitrosonaphlhols give precipitates with iron and 


the mixture on the water-bath for a day. The solu¬ 
tion was filtered, neutralised with dilute nitric acid, 
treated with lead nitrate and the lead salt decomposed 
hy sulphuretted hydrogen. Oxalic acid was removed 
hy means of calcium chloride. The pure acid was pre¬ 
pared from the little soluble copper salt. After removal 
of water at 115° the composition of the acid was found 
to he OylljNO^. The acid dried at 100% melts at 1S7°, 
the anhydrous acid at 227% with decomposition. 
-Michael gives the melting-point ISS*. The aqueous 
solution of the acid gives a slight precipitate with 
calcium chloride, a heavy white precipitate with barium 


cohalt; ami it therefore seems probable that the ortho 
position of the nitrosn and hydroxyl group is necessary 
for the reaction.—£j. 11. 


On 1'scmlocumidinc. S. llallcr. Her. IS, S9-D4. 

A. W. llot'.MANX, and recently I.iuhcrmanu ami 


i Kostaiiccki, have shown that commercial crystallised 
• cumidinc, prepared on the largo scale from diiucthyl- 
| xylidine, is identical with Suhapcr’s psemloeumidine, 
i derived from pscudocumenc. The author has again 
-• I t ,| investigated this question from other points of view, and 

chloride, an intense cherry-red colour with ferrous / j,. l3 ;irr ? vc ,i ilt the same conclusions as the former hives- 
sulphate, a dirty white precipitate with ferric chloride, ] tigutors. In order to obtain the hydrocarlsin, diazo- 


and a green precipitate with copper salts, insoluble in 
hot acetic acid. The silver and barium salts were 
analysed. The latter contains one molecule of water, 
which it retains at 170% These reactions show that 
the picoline tiicurboxvlic acid and the pyridine tetra- 
carboxylic acid are identical with those prepared by 
.Michael; and the constitution of llic substances described 
must be represented by the formula-: 

CH 


Clf, 


0,11,011 


N 

Fluvcnol. 




COOII 


Clf 3 

HOOCi^^ 


Leptdlnc carboxylic 
acid. 

COOII 

ii ooc/ 


cumidinc sulphate was treated with alcohol ; but the 
reaction, as Hofmann and Wroblewski have recently 
shown, does not proceed in the usual manner, but yields 
the ether of pscudociimol. However, hy treating pseud- 
cuuivlhydrnzinc 

NlL.NH.C 0 II,(CHa) 3 

with copper sulphate—a new reaction, suggested hy 
Iiaeyer—the hydrocarbon can be easily prepared. The 
hydrazine was produced hy converting pscudocumidimi 
into the diazo compound 

C c IL(C!L) 3 .N iN.SOjNftj-i 2}11,0 
reducing it with zinc-dust to 

C,1 I-.(CIl a ) 3 . N11. X11. SOjNa +1 i 11,0 
and treating the latter with dilute hydrochloric acid. 
For the purpose of converting psemlocuiny lhydraziuc into 
the hydrocarbon pscudocumenc, the former is boiled 
with water, while a copper sulphate solution is gradually 
added until the liipior has a permanent greenish-blue 
colour. The reaction probably proceeds thus :— 

N11 3 :N. C, I f 3 (C 11 Ai . 


HOOCl^^COOII 

N 

I’icollne tricarboxylic 
acid. 


HOOC 




COOII 


X 


Pyridine tctrncnrboxyllc 
acid. 

-S. Y. 


On p-Awitlo-ulizurin. Heinrich Hrunncr and Ernest! 

Chunrd. Her. IS, 1-15. 

Ik in the method of preparing alizarin blue another 
polyatomic alcohol (cryllirilc, maimile, glucose or 
saccharose), be substituted for tlieglycerine, an analogue 
of alizarin blue is not produced, but instead the nitro- 
nlizarin is reduced to /3-nmido-alizaiin. For instance, if 
a mixture of nitru-ulizarin (1 part) and erythrile (5 pails) 
is heated to 100" C. with 10 parts of II,.S0 4 , and tlie melt 
poured into water, ft precii.it a to is produced, which, after i 
rccryslallising from -alcohol, forms the glistening icd 
prisms of /t-amido-alizarin. It dissolved in caustic 
alkalies with a blue colour; and dyed red with alumina 
mordants, and greyish violet with'iron mordants. The 
yield is small, /f-aniido-alizarin (mixed possibly with 
some alizarin blue) is also formed by the action of 
lI,S0j on a mixture of nitro-alizarin and ally! alcohol. 

—A. G. (.1, 


On Compounds of A’ itrosonuphlhols and Xitrosonuphthol- 
suljdionw Acids, with Ivon and Cobalt. O. Holliunuu 
Her. 18, 40. 

SnVKItAI, nitrosonaphtholsnlphonic acids —eg that 
obtained from Sclmcller's /3-naplitholmonosulphonic 
acid, etc. yield, with iron and cobalt salts '-rceii 
or brown-red dyo-stulls, which are the subject "of a 
patent taken out by Messrs. Cans and Co., Frankfurt- 
on.-thc-Muiuc. The metals in theso compounds cannot 
be precipitated by alkalis or their carbonates. A deter¬ 
mination of the iron in (ho green dye from nifruso- 
a-naphtholsulphonic acid, showed it to contain 7 i) per 
cont, l’e, /i nitroso-a-naplithoi and n-nilroso-^.naiihtliol 
show a Bimilar behaviour with iron and cobalt salts • but 


2CuS0 4 + 11,0=0,11 a (Cll = )j + Cii,0 + X,j -t-2.S0 4 IL. 

The free hydrocarbon showed all the characteristic 
properties of that detected by Heilstein and Kogler in 
coal-tar, or prepared synthetically from bromised xylols 
by Fittig, Januasch, Ernst, and I.aubingcr. la order to 
determine the position of the amido-groui. in jiseudn- 
cumidinc, the cyanide of the hydrocarbon C„ II ,(C1 J 3 ),CN 
was prepared by treating a solution of diuzopseudn- 
citmcneenloiidc with copper sulphate ami potassium 
cyanide. After saponifying it with an alcoholic potash 

solution, the acid formed, durylicacid,C, 11 a (Cl I,), COO 11 

was liberated by adding sulphuric acid and distilling 
with steam. The dnrylic acid thus obtained is identical 
with that prepared hy .lannascii, from pseudoettmene ; 
and whereas on the one hand there can be no further 
doubt that commercial cumidinc is identical with 
Schupcr's psemloeumidine, we obtain on the other hand 
a new argument for the presumption that the position of 
the substituents Nil, : Cl 1 3 : Oil 3 : CH a is I : 2 ; -1:5, 
us Schapcr lias shown for his uiuido-compouiul.—S. II. 


Derivatives of the Two Isomeric a-and p-Xaptliot a coin'll- 
■zincs. L. Margarry. Gazz. Chilli. I t, 271. 

Two isomeric monobromo derivatives aro formed by the 
direct action of brominebn an acetic acid solution of o- 
naphlholaz. .benzene. They arc analogous to those obtained 
from /Fnnphthohizohouzcuc, and correspond to the two 
isomeric a-naphtliul-azobeuzencs described by Typke. 
They melt at 1S5 and 195-190° respectively, and do not 
resemble the brain derivatives of /3-uaj.bth'ol-azobenzeno 
in their solubilities. Hy reduction with tin and hydro¬ 
chloric ncid parabrom aniline and amido o-naplitliol 
were obtained,—,S. It. 


Improvements in the Manufacture of Colourin't Matters. 
Gerard Wciizcalnus von Nawroeki, Rerlin. From Paul 
Hbttiger, of J.odz, Russia. Eng. Pat. 4415, March 5, 
J SS I. 

Tills invention claims the scries of colouring matters 
produced by combining tctruzodiphenyl with u- and p- 
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nnphthylamiues and their sulphonic acids. The first 
compounds which have the formula 

C 0 1L. N.. C l 0 H„. NH..(a or p) 

UoIL- N,. C„1I 0 . Nli ; (“ or ft) 

arc iusoluhlc in water, 1 ml soluble in alcohol, and arc 
made soluble liy conversion into their sulphonic acids, or 
the nuphtliylniuiiios cun lie first sulplionalcd, and then 
comhiucd with the tctrazo-salt in tiie usual way. The 
colours arc of various shades of red, and lire especially 
useful for cotton dyeing.—It. M, 

Improvements in the I're/Htrtiliun of Purple, Illnc, ami 
Green Coloitiiihj Matters suitable for Dyeing ami 
Printing, from Halogen-Derivatives of Tctrumcthyl- 
diumiduhenznyhenone ami Analogous Ketone liases. 
John Henry Johnson, London. From Dr. 11. Caro, 
Ludwigshaten, Germany. Eng. Pat. fiOJS, March IS, 
1SSI. 

Till-: colouring mutters described are all triphcnyl- 
iiicthunu derivatives or allied bodies, and the I inlaid- 
ketone derivatives are prepared in the manner described 
in a previous specification (Eng. I’at. -IS50, 1SS4). In 
order to bring about condensation between these ketone 
halogen derivatives and aromatic bases it is not necessary 
to isolate the haloid deiivalives in the first instance, hut 
the two operations can bu carried on at once by mixing 
the ketone base, the deoxidising and halogcnising agents 
and the aromatic base. The live following examples 
illustrate the application of the process to the production 
of purple colouring matters (1) Tctrametliyldiamido- 
benzophenone (10 parts) is mixed with twice its weight 
of diniuthvlaniliue, and heated to 100 ° C., and when cool 
mixed with six parts of PCI 3 . The halogcnising action lirst 
occurs, and then condensation takes place with the 
dimethylauiline producing “ methyl purple," the salts 
of which are crystalline. ( 2 ) Oxychloride of phosphorus 
is employed, and the order of mixture reversed, 25 parts 
of dimethylauiline being mixed with 10 parts ot the 
oxychloride, and then 10 parts of dry powdered tetra- 
mcthyldiumidohciizophcuuuc gradually added, the whole 
mixture being finally heated to 90-100“ C. lly employing 
carbon oxydichloridu us the halogcnising agent, a com¬ 
plete synthesis of “ methyl purple " can be effected in a 
combined series of operations from tertiary alkalised 
derivatives of aniline and its homologncs. Hitter shades 
of purple are obtained by using tetraethyl instead of the 
tetramulhyl ketone. ( 0 ) The tetraelhyhliamido ketone is 
ill this process condensed with ilibenzylaniline by means 
of phosphorus oxychloride, the final product being 
11 benzyl violet." (•!) A nhenylulcd “ methyl purple ” is 
produced by condensing the totrumethylulcif ketone with 
diphcuyhiininc by means of phosphorus trichloride, toluol 
being used as a solvent. The salts of this colour, and 
of the corresponding compound from methyhliphenyl- 
amiiie, are soluble in hot water. (5) Purple colouring 
matters are also obtained by condensing the telranietliyl 
ketone with diinethylauisidine (ortho) or tetrainclhyl- 
nictuphoiiylcnudiumiuo. Blue colouring matters of tho 
same series lire obtained by condensing the haloid deriva¬ 
tive of ketone base with tertiary alkylised derivatives of 
a-miphthylamiue, such as dimuthyl-a-miphthylamiiic, 
which gives a purplish blue, or phciiyl-a-ifuphthyl- 
timine, which gives a bright, pure blue, lit a similar 
manner green colouring matters are produced by the 
condensation of the haloid derivatives of tho kcloiio 
base, with quinoliiio. Tutracthyhliauiidoboiizophuiioiio 
gives a yellower shadoof “umuoliuc green” than the 
tolruniuthyl derivative.—It. hi. 

Improvements in the Manufacture of Yellow Colouring 
Mutters. Fritz Muehoulmucr, Reddish, near Man¬ 
chester. Eng. l’at. OIOS, March 2(1, 1SS0. 

TintsK colouring matters arc prepared from triphenyluted 
derivatives of rosauiline ; more especially the blue pro¬ 
duced by tho action of anilino upon amino known as 
“azuHne.” Two methods tiro given for converting 
“iwulinc” into the desired yellow dyeslull'( 1 ) Tho 


glacial acetic acid solution of tho blue is acted upon by 
nitric or nitrous acid. (2) The sulphonic acid of 
“azuliuc ’’ is acted upon by nitric or nitrous acid.—R. M. 


Improvements in the Preparation of Yellow Colouring 
Matters suitable for Dyeing ami Printing from 'J’etru- 
mcthyldiamidobcnzophcnone ami Analogous Ketone 
liases, or their Halogen Derivatives. John Henry 
Johnson, Lincoln's lint Fields, London. From Dr. 11. 
Caro, Lttdwigshafeii, Germany. Eng. Pat. 5512, 
March 20, 1SSL 

Tit use colouring matters, for which the inventor proposes 
the mime of “ imramiiies,” are produced directly by tho 
action of ammonia upon the CO group of tctrumcthyl- 
dinmidobeiiznphenone, or indirectly by the action of 
ammonia upon the halogen derivatives of the ketone 
bases. For the carrying out of tho direct method, a salt 
of ammonia must lie employed, and heat is necessary to 
bring about tlio reaction. Tims, 10 parts of dry, finely 
powdered tctraiiiclliyldiaiuidobenzophciinuu, 10 parts of 
salauinioniac, and 10 parts of dry zinc cldorhle, arc mixed 
and heated in an enamelled iron pan in an oil-bath to 
about 200’C (outside temperature) for 5-0 hours, till a 
sample of tho melt dissolves completely in hot water. 
The hydrochloride of the colouring matter, after purifi¬ 
cation, is crystalline. The indirect method, which is tho 
less advantageous, is carried out liy chlorinating tho 
totramethyl ketone in nitrobenzene solution, by means 
of oxychloride of phosphorus, and then acting upon the 
product with ammonia of 0’95 sp. gr. The auriiinincs 
arc all basic dyes, the free bases being colourless, and 
tiie salts yellow without any fluorescence in solution. 
These compounds are decomposed by boiling with strong 
acids, or with water, ammonia and tiie original ketone 
base being regenerated.—It. M. 

Improvements in the Preparation of Yellow, Orange , 
and Orange-llrown Colouring Matters, suitable for 
During and Printing from Tctrumvthyldiamidobenzo- 
phcnouc and A mdoguus Ketone liases, or their Halogen 
Derivatives. John Henry Johnson, Loudon. From 
Dr. 11. Caro, Lmlwigslmfeii, Germany. Eng. Pat. 
07-H, March 31, 

The colouring matters referred to are substitution 
derivatives of the “aiiraminus” referred to in tiie pre¬ 
vious specification. Three processes are given for their 
preparation :—(I) Tho nuramines produced by tho 
mothods described ia the former patent are healed with 
primary amines in precisely tho same manner ns when 
losauiliiic is phenylatcd by tbo action of aniline. In 
this way phenyl, tolyl, xylvl, naphthyl, etc., uurnmincs 
are produced. (2) Primary amines or their secondary 
methyl, ethyl, etc., derivatives are made to react upon 
tho haloid derivatives of the ketone liases. (II) 'this 
method, which is the most direct and economical, 
depends upon the action of aromatic amines upon the 
UU group of the tetra-alhylised ketone base. The 
invention is confined to aniline and its humolngiics, 
miphthykuiiiuc, cldoranilinc, metn and purapheuylcnc 
diamine, etc. These amines must he employed in tiie 
form of sails uml heat is applied, the yield of colomiug 
matter being greatest in the presence of zinc chloride. 
Pbeiiyl uuramiue, which may be regarded as a type of 
this class of colouring matters, is a bright orange-red 
powder, soluble in water, and decomposed bv hunting 
with acids into aniline ami tctranielhybliamidohciizophc- 
mme. R produces orange shades upon wool or mordanted 
cotton. The corresponding colours from tho diamines 
mentioned, and from thu imnhlhyhiniiucs, give various 
shades of orange-brown.—R. M. 

Process for the Separation of the Azo-Colours which 
arc prepared from Diuzotized pKaphthi/lumiue- 
inonosul phonic acids by Combination with a-K nphthol- 
monusididionie Acids. Dalil and Co., of Jlnrmou. 
Gcr. Pat. (10,010, May 20, I SSL 
WllUN a solution of an uzo-dyo is prepared by the action 
of the diuzotized dillicultly soluhio /t-imphthylumino- 
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monosulplionic acids on the a-naplitliol-monosiilplionic 
acids, which correspond to the naplitliionic and liaph- 
thalidamic acids, an azo-dye separates out either directly 
or on addition of a little salt. This azo-dye is derived 
from the /9-naphthylaminc monosulplionic acids marked 
I. and ][., and already referred to in Ger. I’at. 29,0S4. 
In the filtrate the dye of the 1II. or new /9-iinpthylnimnc- 
monosnlphonic acid, remains in solution, and can he 
separated by salting out.—\V. S. 


An Improved Method of Preparing Alizarin and other 
Anthracene Colouring Substances. William Edward 
Gedge, London. From Gustav Jagenburg, Sweden, 
and Dr. C. Leverkus and Sons, Leverkusen, Germany. 
Eng. Eat. 15,450, November 24, 1SS4. 

The object of the present invention “is to obviate the 
expensive and troublesome oil impregnation,” the colour¬ 
ing mnttors being rubbed in the dry state with oils or fat 
so as to prepare them for printing.—It. M. 


Y.—TEXTILES: COTTON, WOOL, SILK, Etc. 

Improvements in the Treatment of Vegetable and other 
Tissues or Fibres for the Purpose of Preserving or 
Waterproofing the same. Arthur William Lovell 
Ileddie. A Communication from Messieurs' Lillies 
& Co. Eng. I’at. 5317, March 22, 1SS4. 

The process of preserving does not present any novel 
feature, ns it simply consists in soaking the article in a 
solution of tannic acid derived from gall-nuts, sumach, 
etc. To render tissues waterproof as well as imperish¬ 
able they arc, after being lirst treated ns above, placed 
in a bath of the following composition until thoroughly 
saturated :— 


Linseed oil . 500 Litres. 

Itlrcliburk distilled oil.20 to 25 ., 

Yellow litharge (tilburgc jauno) .. 1 to 2 Kilos. 

White lead. 1 to 2 ,. 

Talc. 1 to 2 „ 


In certain eases 1 to 4kilos. sulphate of iron may be 
added. These constituents are well mixed and boiled 
until everything is completely dissolved. The hath is 
then allowed to cool down to 200° K., and 10 to 20kilos. 
of animal or mineral wax added.—E. J. Jl. 


VI.—DYEING, CALICO PRINTING, PAPER 
STAINING, AND BLEACHING. 

Vat Appliance for Dyeing Fabrics in an Unit retched 
Condition. Dingl. l’olyt. Journ. 1SS4, 254, 207. 

An apparatus by means of which the cloth may he 
passed through the dye-bath in an unstretchcd state, so 


(Ger. Pat. 27,SCO, Nov. 25, 1883). A mould-shaped con¬ 
ducting channel formed by the two half round perforated 
sheets b and c and two movable side walls n (the distance 
between which can he adjusted by means of the screw 
spindles s to suit the width of the cloth to be dyed) is 
suspended in the vat K. The cloth is in front of the 
rollers d attached to ail endless web which continually 
remains in the apparatus, and after passing through the 
rollers e is folded by the attachment tin. It is then 
being conducted through the dye-bath ill a folded con¬ 
dition. The whole apparatus rests on the rim of the 
dye-beck and is easily removable. The gearing is fixed 
to the hitter, nml is hy means of a coupling connected 
with the drivingsiiaft situated above the rollers d. —E. M. 


Preparation or Compound to he employed in the Finishing 
or Surfacing of Printing Pollers and Blochs, and other 
Articles. A. Barrett, London. Eng. l’ut. 4153, Feb¬ 
ruary 2i), 1SS4. 

The emery wheels nml lumps of pumice stone, which 
have hitherto been employed for this purpose, leave the 
surfaces with burrs, and Jess smooth ami even than is 
desirable. 'J'ho inventor employs pumice stone, broken 
into small pieces or powdered, and mixed with a sullicient 
quantity of plaster of Paris to agglomerate it into a solid 
mass, capable of being moulded into any required shape. 
The plaster of Paris may he replaced by other materials, 
provided that they are not harsh or gritty.—E. (!. C. 


Machinery, etc., for Bleaching, Di/cing, Hieing, or 
Washing Hanks of Yarn, l’cter Thomas, Manches¬ 
ter. Eng. Pat. C043, April 7, 1SS4. 

The vats in which the various operations are to be per¬ 
formed are arranged side by side ill a row. Rails, are 
laid on each side of tbo series of vats, on which a 
carringe runs, and may be stopped at any required vat. 
This carriage supports a framework hy means of shafts 
at the ton of the carriage, provided with pulleys and 
ropes. These ropes are at one end connected with the 
framework nml counterpoised at the other end, so that 
the frame may be lowered info and raised out of 
such vat as the carriage may be over. Removable cross¬ 
bars, which two by two are arranged to take a number 
of banks, ore carried on each end respectively by two 
longitudinal bars, and these latter arc suspended from 
two shafts, forming a part of the framework, by means 
of levers working on eccentrics and lixed on tho shafts. 
The eccentric motion imparts a reciprocating motion to 
the longitudinal bars, thus causing the cross-bill's to 
change tlicir respective position continually from a higher 
to a lower level, and so the yarn is kept in constant 
agitation in the liquor. The various parts are suitably 
connected, so that the carriage may lie run to any re¬ 
quired vat, tho framework lowered, and the eccentric 



that tho liquor can freely circulate around it, and which 
conducts tho cloth through the vat in an even and 
uniform manner, leaving it nt tho same time exposed to 
view where it entors and leaves tho former, lias boon 
patented by E, Braun, of Vogolsmlihlo, near Lcuiiep 


motion being brought into action the hanks on tho cross¬ 
bars aro agitated in the liquor contained in tho vat. 
When tho operation is over, tho framework is raised anil 
tho carriage run to such other of tho vats as is next 
required. (Drawings given.)—W. E. K. 
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Dyeing Garments, etc. Joseph P. Delnhnnty, Pittston, 
Pennsylvania, U.S.A. ling. Pat. 11,281, August, 
13, 1884. 

A LARGE revolving octagonal reel or cage, the faces anil 
enils composed of open slab work, is supported on its 
axis over the dye-vat. On the interior surface a series 
of pins project from the periphery towards the axis of 
the wheel, and a door is provided for the insertion and 
removal of the goods. The lower half of the cage only 
is immersed in the liquor, and, on the rotation of the 
reel, the goods are caught by the pins and carried for¬ 
ward, and are dropped again into the liquor when that, 
part of the reel reaches its highest point. For removal 
of the goods a screen is inserted extending from the axis 
to the periphery of the reel, and by a revolution, of the 
cage the goods are brought up on this to the surface. 
(Drawing given.)—W. E. K. 

YII.—ACIDS, ALKALIS, AND SALTS. 

On Pyrosulphatcs. H. Schulze. Per. 17, 2703. 

THIS author has prepared salts of pyrosulphuric acid by 
the action of sulphuric anhydride on sulphates at 
ordinary temperatures, a method similar to that adopted 
by It. Weber. The author in the present paper conlirms 
the results so far attained by 1!. Weber, and adds some 
new observations of his own. In the lirst place ho found 
that' sulphuric anhydride acts readily upon potassium 
sulphate at ordinary temperatures, a fact about which 
chemical literature contains conllieliiig views. R. Weber 
employed a closed tube and a high temperature. The 
author, on the other hand, found that the dry sulphate 
nbsoibs sulphuric anhydride with a considerable evolu¬ 
tion of beat. The experiments were made with rectilied 
sulphuric anhydride and 20 to oOgrni. of finely powdered 
sulphate. The sodium, ammonium silver and thallium 
salts absorb the anhydride with even greater energy than 
potassium sulphate. In order to completely convert the 
sulphate into pyrosulphatc, a higher temperature was 
necessary, the method employed being to soak the stil- 
plinto with the anhydride and distil oil' the excess at 
100° to 120°. It is doubtful if Weber's oclosulphates 
can be obtained by this method, as at the relatively high 
temperature employed for eliminating the excess of 
SOj, the disulphute was invariably formed. Pure 
lolassium pyrosulphule was prepared in this way. 
u the preparation of the sodium salt the product 
contained only So per cent, of pyrosulphatc. The 
ammonium, like the potassium salt, can be obtained pure 
by the above method. Pure disulphute of silver and 
thallium are formed by simply mixing the sulphates with 
SOj. In addition to these barium, strontium, calcium, 
magnesium, zinc and lead absorb sulphuric anhydride 
and form pyrosulphatcs. The purity of the product, 
however, varies, zinc and lead especially being only 
capable of taking up a comparatively small quantity of 
tlie anhydride. It is quite possible that Weber's method 
may give the pure compounds. The salts of magnesium 
and the alkaline earths gave, on analysis, results corres¬ 
ponding to tho pure disulphates. The method of 
lterzciiiis for preparing pyrosulphatcs, that is, by healing 
the hydrosulplmtes, was next tried, but gave unsatis¬ 
factory results. A better method is to heat sulphates 
with chiorosulphuric acid. .Sehilt' had previously pre¬ 
pared tho potassium salt by this reaction— 

K-SOh SOallCU K;SA+IICI. 
Experiments showed that an excess of chiorosulphuric 
acid is necessary, and this is afterwards distilled oil'. In 
this way the sodium ammonium and barium salts are 
readily prepared.— J. It. C. 


Action of l'crric Oxide on Fill /duties at a High Tempera¬ 
ture. Schem er-Rest nor. t’ompt. Rend. !)!), S7G, 877. 
WHEN two parts of gypsum are heated to a bright red¬ 
ness with one part of ferric oxide, sulphuric anhydride 
is given oil'and a mixture of lime and ferric oxide is left 
from which tho lime eau afterwards lie removed by 
acetic acid, l’robably tho mixturo lirst fuses and forms 


ferric sulphate, which is decomposed when a higher 
temperature is reached. By mixing 175 parts of gypsum 
with 100 parts of llnorspar and ferric oxide, the decom¬ 
position takes place at a lower temperature (that of a 
liuusen burner), and tho sulphuric anhydride formed is 
prevented from being dissociated into sulphurous acid 
and oxygen, bead and magnesium sulphates behave in 
a similar way to calcium sulphate. — S. R. 

Action of Lend Hydrate and Silccr Oxide oh Aqueous 
Solutions of Sodium 1‘cnttmtlphidc and Sodium 
Dithionite. A. (Heather. Annalen, 220, 232-210. 

At ordinary temperatures lead hydrate reacts with the 
pcntasulphidc in the following way :— 

•IXajSj + 1’bjOjIL + 20 IT= ONaOII + 12S + 31’bS. 
Silver oxide reacts in an analogous way, but a secondary 
reaction, resulting in the formation of a definite quantity 
of sulphuric acid from the action of the silver oxide on 
the finely divided sulphur, also takes place. With 
sodium dithionite, the changes which take place are 
represented by the following series of equations :— 

I. —S A,Naj + Ag.O=S,0,Ag, + Na.0. 

2. —S/)jAg.;=> Ag-S+SO-i 

3. —SO 3 + Aa,0 = NnJsCh. 

From these reactions the author considers Lhal the name 
dithionite should be given to XiijS-Oj, as the name thio¬ 
sulphate conveys the idea that the oxygen has been 
replaced by sulphur. -S. R. 

Preparation of Hydrochloric Acid free from Arsenic. 

II. lieekurts. Arch. I'hurm. 22, GS4. 
COMMERCIAL hydrochloric acid said to be free from 
arsenic contains generally distinct traces, and cannot 
therefore be used in judicial chemical eases. The acid, 
however, can bo easily purilied by distillation with 
ferrous chloride, all the arsenic coming over in the first 
portion of the distillate and more readily if the acid is 
concentrated. A solution of ferrous chloride is added to 
a 30 to 10 per cent, acid, the lirst 30 per cent, of the dis¬ 
tillate contains arsenic and the remaining 00 per cent, is 
collected separately, and is quite pure. In this way 11 
20 to 30 percent, acid is obtained. This method can be 
used technically for preparing hydrochloricaciil free from 
arsenic. Further, arsenic can be detected when present 
in small quantities, by distilling with ferrous chloride and 
testing the first portion of (lie distillate.—J. It. C. 


Improvements in the Treat incut of Sidjihatc of A minonia, 
Jor obtainin'! the Ammonia in the Ficc State and 
utilisiny the Sitljihitric Acid. E. Carey, 11. (Haskell, 
juu.,and F. Hurler. Eng. l’at. 21 IS, Jan, 23,* 1884. 

The object of this invention is accomplished by mixing 
intimately sulphate of ammonia and sulphate of soda, 
in equivalent quantities, and heating tho mixture to the 
point of fusion. Super-heated steam is then introduced 
into the fused mass. At about 500“ F. a decomposition 
begins, by which free ammonia and hydrogen sodium 
sulphate (hisulphute of soda) are produced. To hasten 
the reaction tho temperature is gradually raised to from 
700° to 800° F. Thu operation of heating is best carried 
on in a revolving east-iron cylinder, heated outside by 
an open lire. The steam is admitted through a hollow 
agitator shaft, which rotates in the cylinder, tho steam 
assisting the agitation at the same time. The ammonia 
set free by this treatment passes away from the cylinder, 
together with tho steam, through an apperture in tho 
cylinder, and is conveyed by pipes into condensers. Tho 
steam hastens tho reaction by removing the ammonia 
from the charge as soon as liberated. If steam bo 
admitted before the fusion of the mixed salts, too much 
sulphate is volatilised as such. Tho volatilised sulphate is 
absorbed in water and used over again, lly tho introduc¬ 
tion of tlie steam into the fused muss, the formation of 
pyrosulphate is avoided. Tho pyrosulphate of soda 
decomposes ammonia producing nitrogen, consequently 
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causing loss of nmnionia. The bisiilphntc of soda produced 
ill this process is proposed to lie used for the decomposi¬ 
tion of common salt, and for the production of hydro¬ 
chloric acid. —C. C. 


Improvements in ami appertaining In the Manufacture 
of Sodium Bicarbonate. L. Mond and G. dummy. 
Eng. Pat. '20015, February 0, 1SS4. 

Desckiiies a method for converting the sludgy precipi¬ 
tate of bicarbonate of soda, obtained by the nmmoiiin- 
soda ]iroccss, into a more granular material, to facilitate 
the removal from it of ammonia and other impurities. 
For this purpose the crude salt is dissolved in warm 
water of about (50° C. and the solution allowed to cool, 
pure bicarbonate separates and all the ammonia remains 
in solution. The operation of cooling the solution of 
bicarbonate is varied, in the well-known manner, 
according to the size of grain desired to be obtained for 
the crystals. The mother-liquor is separated from (he 
crystals by centrifugal machines. The solution of the 
crude bicarbonate of soda is best effected under pressure 
in an atmosphere of carbonic acid. A higher tempera¬ 
ture may he employed in this case without decomposing 
the bicarbonate, but the solution requires to he cooled 
down to 05° C. before being run oil". The mother-liquors 
may be used several times for washing and dissolvin'' 
fresh crude salt.—C. C. 


Improvements in and llchdinq to the Manufacture of 
Salt from Brine. 0. S. llazlelmrst. Eng. Pat. .‘5015, 
February 9, 1SS4. 

According to this specification common salt is precipi¬ 
tated from brine by the addition thereto of chloride of 
calcium or of any other innocuous salt more soluble than 
common salt. If the solution of precipitant he hot nnd 
strong, salt of a line grain is precipitated from the brine, 
if cold and of only slightly higher specific gravity than 
the brine, salt of a coarser grain is obtained. The salt is 
freed from the precipitant by washing. The liquid is 
reconceutrated ami used over again for the same purpose. 


Improvements in the Treatment of Sulphurous Oxide in 
the Manufacture of Sulphurous Acid (H~SO a ), Sulphites 
or Bisulphites. 11. E. Seholcliehl. Eng. Pat. 3059, 
February 11, 1SS4. 

Consists in the application of an injecting apparatus 
for drawing oil' the sulphurous anhydride from sulphur 
burners or pyrites burners, and forcing it through coolers, 
and through scrubbers and washers (to remove arsenic 
and other impurities), into the absorbing apparatus. 
The injector may be worked by steam, air, or some 
other gas. The SO.,, after being cooled and after the 
condensation of the steam accompanying it, passes into 
the absorbing vessels, in which it is taken up by water 
to which lime or other alkaline oxide, or hydrate, lias 
been added. For the absorbing vessel a high column 
may be used nnd the basic material fed in at the top, 
and extracted at the bottom fully sulphitcd. if sulphites 
are wanted no water is used,'hut the gas is passed 
through shallow layers of the alkali or alkaline earth. 

_ -C. G. 


Improvements in the Manufacture of Bichromate of Soda. 

\v. J. Chrystal. Eng. Pat. 4028, February 27, 18S4. 
Foit the purpose of manufacturing bichromate of soda 
free from other salts of soda, the inventor evaporates the 
solution, which is obtained by adding to the solution of 
neutral chromate of soda the necessary quantity of sul¬ 
phuric, muriatic, carbonic, nitric, acetic, or other acid, until 
the respective salts of sodium—viz., sulphate, nitrate, 
chloride, carbonate, etc.—are salted out and eliminated. 
The solution then contains only hiehrmuate of soda, 
which crystallises out on cooling. The composition of 
the crystals is represented by the formula— 

2Nn a Cr a 0 7 4 SlljO. 

Jly evaporutiug the solution of bichromnto bevoud tho 
point at which tho other soda salts arc eliminated, 


crystals containing less water may lie obtained. Jly 
evaporation to dryness nnd subsequent fusion, bichro¬ 
mate of great purity is obtained.—C. C. 


Improvements in the Manufacture of Bichromate of 
Soda. G. S. Gorman. Eng. Pat. 419S, March 1, 1SS4. 
250 PARTS liy weight of chrome iron ore, SO purls of 
chloride of sodium, 100 parts of sulphate of soda, and 
250 parts of hydrated lime are placed in a furnace and 
subjected to the action of steam superheated to from 
1000 ° to 1(500° F. The hydrochloric and sulphurous acids 
evolved arc conveyed to condensers. The finished 
charge in tho furnace is treated in the usual manner. 
To tiic chromate of soda solution sulphuric acid is added 
to convert the same into bichromate of soda. The 
solution is then placed in coolers, chloride of sodium and 
sulphate of soda separate out on cooling. After this tho 
.solution is evaporated, the evaporation being completed 
by blowing air heated to from 400° to 700° F. into tho 
liquid.—G. G. 


Improvements in the Manufacture of Bichromate of 
Soda. G. S. Gorman. Eng. Pat. 4929, March 15,18S4. 
In* this invention neutral chromnte of soda is treated 
with hydrochloric ncid gas. The neutral chromate of 
soda is converted thereby into bichromate, and the 
chloride of sodium formed at the same time is thrown 
down as insoluble nnd separated from the liquid, thus 
saving evaporation of the hiehromntc solution.—G. C. 


Improvements in the Manufacture of Cream of Tart tr. 

F. Wirtli. Eng. Pal. 43(52, March 4, ISS1. 

TitE object of this invention is the production of cream 
of tartar direct from crude tartar or argol. The argol is 
dissolved in boiling water or mother-liquor, to which 
about 15 percent, (of the weight of argol) of phosphoric 
acid is added. The solution is then decolourised with 
animal charcoal nr the like, and cleared by the addition 
of pipeclay. To remove the small traces of iron, copper 
anil other bodies remaining in tho clear solution, a small 
amount prussiate of potash (>,% to 1%) is added, after 
which the solution is allowed to settle. The clear 
solution is then allowed to crystallise, and yields large, 
bright, colourless, almost chemically pure crystals. The 
mother-liquor is used for dissolving fresh quantities of 
nrgol, and the quantity of phosphoric ueitl which has 
disappeared from the same (by having formed precipitates 
of iron and alumina in the previous operation) lias to be 
replenished.—G. G. 


VIII—GLASS, POTTERY, AND EARTHENWARE. 

Machineryfor and Method of Prepetring Potters' and 
other Clays. J. II. Key, Newton Abbot. Eng. Put. 
2538, February 1, 1SS4. 

The various kinds of clay to bo operated upon nrc first 
dried in the usual manner and (ben placed in the desired 
proportions in the ililfcrcnt removable divisions of a 
wooden shoot, leading to a wooden box, furnished with 
corresponding removable divisions, and with a hinged 
bottom divided into two or more parts. This box or truck 
receives the clays, ami is then drawn up an incline, by 
means of a rope or chain winding upon a drum, to the 
top of a inacliiiio for breaking up Hie clays. This is pro¬ 
vided with an ordinary hopper, in the middle of which is 
a revolving vertical shaft carrying knives. The bottom 
of tho truuK falling, tho clays drop through an opening 
near tho top of the incline into the hopper, where they 
are mixed together ami (lie lumps broken up. The clay 
broken by tho knives falls on to a horizontal screen, 
made of perforated steel liars, parallel and very close to 
each other, on which it is crushed small by rollers 
attached to tho vortical shaft nnd covered with rubber or 
other elastic materiiil. When crushed sullieiently small, 
the clay is swept from the surface of tho screen into a 
siftor by series of movable brushes and scrapers, also 
attached to the shaft and capable of being set to nny 
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nngie. The sifter consists of an upper and second sieve 
of wire-gauze, placed in an inclined position and shaken 
by cmnks connected with a horizontal shaft. The liner 
particles of clay pass through both sieves and fall into a 
trough beneath, from whence they arc conveyed by a 
revolving worm to the piigmill. The coarser particles, 
together with the coarse impurities, arc caught by the 
upper or (irst sieve, and fall into a water tank, where the 
impurities separate to the bottom, and from which the 
clay and water are pumped into a "water-sifter." The 
water-sifter also receives the smaller particles of clay and 
impurities caught by (be second sieve. Two or more 
sieves of wire-gauze and graduated fineness, working in 
water, in an inclined position, constitute the water-sifter, 
bv means of which the coarser particles of clay are 
reduced to a fine state of division, and the remaining 
impurities finally separated. The “slop” clay is now 
raised by a pump or elevator to the revolving worm, 
along which it passes for a short distance, partially mixing 
with” the dry r powdered clay, and from thence to the 
piigmill.—E. 0. C. 


Improvements in the Manufacture of Imitation Stained 

Glass for Decorative Purposes. \V. Cunlifl'e, Hornsey. 

Eng. l’nt. 50S0, March IS, ISSt. 

Tun objects of this invention are to overcome the various 
defects in previously devised methods of imitating stained 
glass, and to produce a “permanent and perfect sub¬ 
stitute ” at a very small cost. The required designs are 
executed in colours or monochrome, upon thin unglazcd 
tracing paper or some other suitable medium, which is 
then saturated with a solution of bichromate of potash, 
chrome alum, or other chromate, with a gelatinous solu¬ 
tion, as of glue or gelatine, and with a solution of shellac, 
mastic, or oilier gum, in turpentine or spirits of wine. 
The tissue is then thoroughly dried and placed between 
two adjacent sheets of glass, which are firmly held in 
position and subjected to a “gentle ami gradual heat 
until tlie proper point of cementation is reached.” When 
cold they firmly adhere together and are free from all air- 
lmbblus and'drops of liquid bctwcon the glass ami tissue. 
The finest transparent colours in tubes, such as carmine, 
ultramarine, l’rus.s'mn blue, raw and burnt sienna, 
Vandyke brown, etc., nro preferred ; bat the aniline 
colours and others may also be used cll’octively.—E. 0. C. 


Method oj anil Apparatus fur Drying China, Clay, anil 
simitar Materials. J. hovering and J. Hell, St. Austell. 
Eng. I’ut. 0252, April 10, 1SS-1. 

ACCOIIDINO to this invention, a chamber is constructed 
of any desired length, width, and depth, and perfectly 
air-tight except at its top, which top forms the drying 
nan, and is composed of porous tiles or specially formed 
liricks, which are laid upon iron bars placed transversely 
over the air-chamber. The tiles are from 12-24in. long, 
about din. thick, and they vary in breadth as may he 
desirable; they are cemented or otherwise secured 
together. If bricks be used, they nro about 1ft. long, 
2 jiu. wide, and fiin. deep; their sides are vertical for 
about Sill, down, ami are then bevelled off, so that when 
two bricks are placed side by side (here shall he a wedge- 
shaped space between them open to the air-chamber. 
The bricks are placed end to end on the bars, the ends 
being cemented or otherwise secured together; Iml the 
sides must be made to lit toget her accurately, no cement 
or other material being placed between them. Into the 
air-chamber so formed heated air is forced by' any con¬ 
venient means. It limlsits way through the porous tiles 
or the crevices between the liricks, mid through the wet 
cluy placed on the pint to ho dried, thereby driving oil' 
tlio moisture, 'and ellectually and speedily drying the 
clay. If desired, cold air may lie forced into thochamber 
ami there heated. Ily the use of the apparatus described 
clay will ho dried mtieli more quickly Ilian by the usual 
method and without any risk ol burning.—E. CJ. C. 


:ty of chemical industry. 


Improvements in the Manufacture of Potters' 1 Pare. 
J. & J. F. Maddock. Eng. I’nt. 5400, March 2G, 18S4. 
Tilts invention consists in tho manufacture of earthen¬ 
ware, china, and porcelain from plastic clay by means of 
duster of l’aris moulds incased in metal rings or cases, 
iy pressure.—E. G. 0. 


IX.—BUILDING MATERIALS, CLAYS. MORTARS, 
CEMENTS. 

Kilns anti Ovens fur Economically Hunting Limestone., 
Erichs, anil Pipes, etc. If. Hargreaves, \V. Decked, 
and \V. Cliff, Chester. Eng. l’at. 2308, dan. 30, ISS-I. 

Tun exhaust heat from ordinary' lime-kilns is Applied 
and utilised by passing it through Hues into an oven 
or kiln, in which limestone, liricks, ami pipes of a very 
superior quality can be burnt without fuel of any de¬ 
scription. The ordinary open kilns are covered witli 
fireclay slabs placed in iron frames on wheels running 
upon iron rails placed on caclr side of the open mouth 
of tlie kilns. “This process does away witli any pos¬ 
sibility of nuisance from smoke or fumes arising from 
tlie process of burning limestone, etc.,”and the applica¬ 
tion of tho covers, Hues, and chimney to tho old kilns 
was found by the inventor to result in a saving of 20 per 
cent, in fuel, tho new oven not requiring any mol. 

_E. G. C. 


Manufacture of Erichs, Paving Elochs, ami the lihe 
from Elast Furnace Slay or Scoria. G. Hatchett, J. 
Dixon and It. Tcasdale, Durham and York. Eng. 
l’at. 3S39, February 2, 1SS4. 

Till-: kilns in which the bricks, etc., arc annealed nro 
constructed with converging or sloping bottoms, and are 
arranged side by side in a circle or part of a circle, so 
that all the kilns of tho scries are situated under tho 
rim of a wheel currying the moulds or boxes for moulding 
the molten material. Tho moulds are provided with a 
thmgo or lip overlapping tlie space between even- two 
consecutive moulds or boxes, in order that waste of slag 
or scoria may be avoided as fur as possible.—E. G. C. 


Improvements in the Manufacture of Erichs from I Vet 
Clay. C. and \V. Cooper, Great Crosby. Eng. l’nt, 
3737, February’ 22, iSS-1. 

Accohimno to this invention, a column of day issuing 
from tlie mouth or die of a pugging mill is cut by suit¬ 
ably arranged wires into blocks for burning into bricks, 
the machinery by which this is effected being so con¬ 
structed that the wires descend through the clay at tho 
same time that the latter is forced horizontally through 
the rango of wires. Tlie clay is thus sawn through, as it 
were, instead of being cut or torn apart, and the surfaces 
produced are smooth and oven.—E. G. C. 


Improvements in the Manufacture of Artificial Litho¬ 
graphic Stones. F. Wirth, Frankfort- on • the - Main. 
From bonis Rosenthal, Fraiikfort-ou-lhe-Maili. Eng. 
l’at. 3S0S, February 23, 1884. 

Thk disadvantage attending tho use of cement for the 
^reparation of plaster, artificial stone, etc., has hitherto 
leeu tlie liability of tho material to crack, in consequence 
of contraction produced by clutngo of temperature. The 
admixture of sand with the cement has been found to 
answer for ordinary purposes, such as plastering walls or 
casting stone blocks, 1ml not for polished surfaces or for 
imitation marble. This invention is claimed to oiler tlie 
possibility of making artilieial lithographic stones “equal 
la every respect to the natural ones, and in some respects 
superior, as tlioy can ho made to any required form." 
The process by which such u homogeneous cement-moss 
is to lie produced is as follows ; One half, or rather more, 
of Die cement to be worked is made into a paste with 
water, and formed into thin plates, which are allowed 
to harden as quickly as possible, by Die aid of heat if 
necessary'. Tlie hardness is increased by repeatedly 
moistening tho plates with water and heating them uutii 
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they appear full of cracks in consequence of the sudden 
changes of temperature to which they have been sub¬ 
jected. These plates are then "round to a line powder 
and thoroughly mixed with the remaining portion of 
fresh unset cement. The mixture is transferred to a 
east-iron mould of the desired shape, and therein exposed 
to a pressure of more titan 20 atmospheres ; the mould is 
divided into two compartments by a horizontal per¬ 
forated plate covered with linen cloth. The quantity 
of water necessary to set the whole mass is now poured 
over it, and the air is exhausted beneath the perforated 
bottom by means of an air-pump or other convenient 
apparatus. In this way the water is sucked through the 
mass, all the air being removed and its place tilled by 
the turbid fluid. Excess of water is eliminated, and the 
particles of the mass are caused to approach one another 
more closely by a second application of more than 20 
atmospheres' pressure. Finally, a liquid containing in 
solution the alkaline and soluble constituents of cement, 
is prepared by agitating cement with 100 per cent, of 
water and pouring oil' the fluid containing the soluble 
portions. This liquid is forced through the solidified 
and hardened stone until “the most microscopic bubble 
holes are tilled out by the soluble constituents contained 
in the water.” The inventor states that repeated experi¬ 
ments have proved impressions taken from the artificial 
stone so prepared to be sharper than those taken from the 
natural Solcnhofer stone. .Such artificial lithographic 
stone requries no especial treatment with regard to 
applying colours or canstieising, etc. The explanation 
of the effect of an admixture of already hardened cement 
with fresh unset cement in preventing shrinkage, is not 
clear, but it would appear that, by the addition of the 
former to the latter, a compound is formed which pos¬ 
sesses less shrinking qualities than the cement by itself. 
Finely ground carbonate of lime can lie substituted for 
the already hardened cement.—E. It. C. 

Apparatus for Trcatiny Cttii/ to be used in the si fan /<• 
Jact are of Bricks, lSlucl.it, Tiles amt Tcrni-Culla. T. 
If. Sharpe, Kuabun. Eng. Fat. 4240, .March ti, 1 SSI. 
Tub object of this invention is to heat, cut, pulverise 
and reduce clay, as dug from its lied or after prcliminarv 
treatment of any usual kind, to a finely divided and nut- 
vcrulcnt condition suitable for being at once shaped into 
any desired article. This is cfl'octed by an apparatus 
constructed with a series of beater knives revolving past 
each other in opposite directions.— E. ti, C. 

Improved Apparatus to be used in the Manufacture of 
Cement. J. Watson, tireenhitlie and tiute.shcud-oii- 
Tyne. Eng. Fat. 4S7U, March 4, 1SS4. 

Tub object of this invention is to separate (lint and other 
similar hard substances, liable to injure tlm grinding 
machinery, from the “slurry ” as it passes to the grinding 
apparatus. This is elfeeted by causing the slurry to 
flow at intervals through a trough provided with stops 
or gates, behind which hard or heavy particles are 
deposited. A trap or well may bo constructed behind 
cueb stop or gate, furnished with a double slide arrange¬ 
ment, so that deposited matter may be received into llic 
well, mid allowed to escape from thence without inter¬ 
ruption to the flow of the slurry. The deposition of 
flinty and other heavy particles can he facilitated by 
giving a vibratory movement to the trough or passage. 

_ — E. U. <J. 

Improvements in the Manufacture of Cement. F. ltiin- 
somo, Lower Norwood. Eng. Fat. 0317, April JS, 
1884. 

Is a previous specification (No. 4GG1, 1878), (lie inventor 
recommended a method for the manufacture of cement 
by tho calcination of slug sand with chalk or other 
calcareous matter. According to this invention the sand 
ami chalk wero to ho ground, and (lieu calcined together. 
The inventor now advises tho admixture with (ho slii<> 
sand of limo in a caustic or hydrated condition ; and for 
this purpose, spent limo which has been used in the 
purification of gas may bo employed. Sulphur may bo 


removed from the gas lime by adding to tho mixture of 
lime and slag sand a small quantity of coal or coke 
before calcination. A jet of steam is introduced into tho 
furnace during the ignition. A revolving or rotating 
furnace is employed, and the mixture, admitted in a 
stale of line powder, is kept in motion in the furnace ; 
it is thus discharged after calcination in tho stnte of 
powder, and ready for use without further grinding. 

—E. O. C. 


An Improved Asbestos Compound especially applicable 
for Use as Hoards or Shcathiny for Jioojinys, ll'cariny 
Surfaces of Car Brakes, and Jor lSuildiny l'urposes. 
Complete Specification. David Hunter Dr,union. 
From Daniel Austin llrown and Charles Francis 
lirigham. Eng. Fat. 7304, May (i, 1SS4. 

To prepare the improved compound asbestos, preferably 
in a fibrous form, is incorporated with oxide of mag¬ 
nesium, and then mixed with chloride of mngnesiuin or 
any chemical equivalent, and the mass moulded to any 
desired form. To render the compound lighter, ami also 
to cheapen it, vegetable fibre may ho added.—E. ■). If. 


X.—METALLURGY, MINING, Etc. 

Purification aj Zinc con tu ini in/ Arsenic. Dingl. Folyl. 

Journ. 1 SSI, 254, 400. 

L’Hotb [Hcviic fndustrkltc ) has tested a number of 
samples of sheet and Muck zinc, and found all of them 
to contain arsenic, the quantity varying in the cose of 
sheet zinc from 10’5 to 315 milligrammes per kilo., mid 
amounting only to traces in the case of block zinc. All 
elfieacious and quick method of- purification consists in 
adding to the melted zinc from 1 to Do per cent, of 
anhydrous magnesium chloride, and stirring it well up 
with it. All the arsenic is given oil' in the form of tri¬ 
chloride, and by pouring the metal into water it is 
obtained in a granulated condition, and perfectly free 
from arsenic. Contrary to that obtained by purification 
through melting with potassium nitrate and subsequent 
distillation, it is readily soluble in sulphuric acid. The 
same method of purification may be applied to zinc 
containing antimony.—F. M. 


Carbon in Iron anil Sled. F. A. Abel. Froc. Inst. 

Much. Eng. 1, 1885, 30-57 ; and Engineering, 35, 1S7, 

1SS. 

I’itBi.l.MI.SMtlV experiments wero mndc to ascertain 
whether any characteristic differences could hcestiihlishcd 
in structure or chemical condition between thin discs of 
steel cut from the same piece, but difi'eriug from each other 
in regard to the treatment to which they bail afterwards 
been subjected. No light was thrown upon the 
mechanical structure of Iho diHercuf specimens by 
submitting them to the notion of the solvent (a chromic 
acid solution), specially selected on account of its 
gradual action. Considerable dili'ercnccs were found 
tu exist between the total amounts of carbon contained 
in dillercut discs, from ono and the same piece of 
steel, but in the hardened, tempered, and annealed 
states respectively. Tho proportion in tho annealed steel 
was comparatively very low, and experiment showed 
that the reduction in tho proportion of carbon, during 
annealing, was duo to the prolonged expos pro of tho 
discs, 2‘Sin. diameter, 0 01 in. thick, to heat in contact 
with, or in close proximity to, the wimight-iron plates 
between which they wero confined. In a particular ease 
the curium was reduced from 1 per cent, to O'l by 24 
hours, annealing between wrought-iron plates in a cast- 
iron box. Thu notion of a chromic acid solution (cold 
saturated solution of potassium bichromate mixed with 
onc-twentiolli its volume of pure concentrated sulphuric 
acid) on the cold-rolled mid annealed discs yielded, in 
difibreut proportions, a hlaek scaly or spangly substance, 
which was attracted by tho magnet, and which was 
found to contain, in combination with (he iron, an 
iimouut of carbon equal practically to the whole amount 
which had been found to exist m corresponding discs, 
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in the same cold-rolled and annealed condition. On the 
other hand, a disc of hardened steel, similarly heated, 
yielded only a small fjnanlity of dark particles of similar 
appearance, in admixture with some lighter coloured 
sediment, and the carhon in this residue amounted only to 
about one-sixth of the total carhon in this steel. The 
proportion borne by the carbon to tbe iron in this particu¬ 
lar residue, was found to be decidedly higher than in the 
spangly residues furnished by the annealed samples. 
Chromic acid solutions of dill'erent strengths were em¬ 
ployed in the following experiments; an excess of the 
solution was always employed. In some cases the steel, 
about "grin., was supported on a perforated platinum 
tray in the upper portion of the liquid, but later per¬ 
forated glass was substituted to avoid possible galvanic 
action. In the paper-published, 1SS3 (Enijincainn, vol. 
35), the author remarks:—On the whole these results 
appear to furnish some foundation for the belief that the 
material separated from cold-rolled steel by the action of 
a siillicieutly dilute solution of chromic acid, contains an 
iron carbide approximating to the formula l"c a O, or to a 
multiple of that formula. These results appear to con¬ 
firm the view that the carbon'in cold-rolled steel made by 
tbe cementation process exists, not as simply diffused 
mechanically through the mass of the steel, lint in the 
form of an iron carbide—a definite product, capable of 
resisting the oxidising effect of an agent which exerts a 
rapid solvent action upon the iron through which this 
carbide is distributed. In the recent report (1’roc. Inst. 
Meek. Eiuj., above cited), it is stated that on examining 
a majority of the cold-rolled discs (series A, 1!, C and F) 
prepared from the same metal, it was found that varia¬ 
tions, in some instances considerable, existed in the 
amount of total carbon in these. This circumstance 
much diminishes the value of the results furnished by 
these series of discs. It was suggested to anneal the 
discs when held between fire clay blocks and packed in 
magnesia, instead of wrought-iron plates and soot, to 
avoid the decarbonising action shown to be caused by 
the plates ; but no conclusive results were obtained by 
this method owing to the uncertainly as to the composi¬ 
tion of the discs before annealing; further experiments in 
this direction are, desiialdn. Reference is made to 
results obtained by I>\ U. ti. Miillcr, who treated Iles- 
somor steel in the cold with dilute sulphuric acid (oneof 
acid to five of water). After 12 hours the black residue 
(found to be pyrophoric) was dried in coal-gas and found 
to contain from (j'01 to 7'3S per cent, of carbon, and 
Miillcr regards his “ amorphous iron ” as being probably 
l''e 3 C. From the numbers given, 20 to 50 per cent, of 
the total carbon in the steel must have been converted 
into hydrocarbons, in the author's earlier experiments, 
with one kind of steel in one condition, when the steel 
was acted upon by a solution (potassium bichromate 
solution plus sulphuric acid) containing more than enough 
acid to dissolve its iron, together with combined oxygen, 
which was able to greatly diminish the formation of 
hydrogen, about 90 per cent, of the total-carbon was left 
ns insoluble carbide. The ratio of sulphuric acid to 
bichromate was kept constant, the proportion of 
bichromate in the solution being varied. Three experi¬ 
ments showed a good agreement both in amount and 
composition of thu carbides loft; the fourth showed 
that there was a limit to the stability of the carbides. In 
recent experiments the result of varying the ratio of the 
sulphuric acid to the bichromate was first tried; and 
then, for the remaining solutions, one uniform ratio 
(equal weights) between the sulphtiricacid and bichromate 
was maintained. Thu steel operated on and its condition 
were also varied. The numuers obtained uro put to¬ 
gether in the accompanying table, and to a great extent 
explain themselves. 

Method of Experimentin './.—The weighed portion of 
steol (previously cleaned with emery, then with cold 
other, and wiped) was dipped into the solution, stroked 
while moist with the linger, then placed on a glass sievo 
near thu surface of tho chromic solution contained in a 
capacious beaker. ]u the ease of hardened steel much 
hydrogen was evolved. The solution was probably 
in all cases comploto within 2 d hours; tho sieve was 
rinsed into tho liquid, tho latter stirred up, and allowed 


to stand for another 24 hours. After decantation and 
slight washing, some fresh chromic solution was added 
and shaken occasionally for 24 hoars at least. After 
decanting on to a filter and washing with water, alcohol 
and ether, the residue was dried over sulphuric ill vacuo 
and weighed. A correction for the small amount sticking 
to the tiller was made by estimating the iron in it. As 
the amount of sulphuric acid nll'ects greatly the yield of 
carbide, it was desirable, in the later experiment, to 
avoid the presence of large quantities. The number 
given in the table under the head of “free sulphuric 
acid sullicient for dissolving grams iron,” was calculated 
from the following equations:— 

(«) KoCr.O, + If J .S0 4 -2Cr0 3 + ]C„S0 4 +11,0. 

(5) Fc n +2Cr0 3 + ClI,S0 4 = Fe 2 (.S0 ,) 3 + Cr,(S0 1 ), 

+ 011 , 0 . 

Tho solutions are, however, nble to dissolve more iron 
than this calculated amount. With tho exception of one 
or two darker preparations, which proved to be partly 
decomposed, nil the carbides obtained were grey-black 
heavy powders, not at all pyrophoric at ordinary tempera¬ 
tures. The unfused cemented (L) Dnnncmora steel 
contained : Total carbon, 0 'tlll per cent. ; silicon, 0 000 
per cent. ; manganese, 0 009 per cent. After experi¬ 
ments 1-5, a second portion gave : Total carbon, 0013 
percent. Digested with hydrochloric acid, a residue of 
carbon unconverted into hydrocarbon amounting to 0 018 
per cent, was obtained. The products of experiments 
2 , 3, and 4 arc obviously decomposed carbides. The 
number for “ percentage of total carlimi in the steel 
obtained ns carbide” is too favourable; the actual carbide 
is better given by tbe percentage of iron in these insoluble 
products. Experiment 4 shows thnt diluting a solution 
containing an excessive quantity of sulphuric acid, causes 
less decomposition of the carbide, but docs not give n 
much improved result in the total obtained. Experiment 
0 shows that a large excess of the chromic solution com¬ 
pared with the steel taken can he used without detriment. 

Annealed and Hardened Sled. —Eight pieces were 
cut oil', four were annealed in fireclay blocks and 
magnesia, and four burdened between pinned cast-iron 
plates. Thu annealed steel contained 10)5 per cent., 
the hardened O'Ollo per cent, of total carhon. The 
agreement in the amount of carbide obtained in 7 (12'S 
percent.) with the 12 o per cent, furnished by the much 
stronger (in chromic acid) solution of 9, is of importance 
iu connection with the experiments with the tempered 
steel. Tho three small quantities of carbide from (lie 
hardened steel were strongly attracted by the magnet, 
but there was not enough for analysis. Experiments 13 
and 14 were made with discs of series F already men¬ 
tioned. Tho halves of three discs were taken for 
experiment, the other halves were used for estimation of 
total carbon. Ju tho enso of the annealed specimens 
this estimation was lost, and the menu of three discs 
ireviously examined (i'140) had to be taken. Tho 
mrdened halves contained 1'093 per cent, carbon. Tho 
important numbers for carbon, water, and for carbon not 
converted into hydrocarbons, agree well with tho numbers 
given by the other annealed steels. 

Tempered Steel. —Thu halves of tlirco discs were used 
for experiment 15, and the other three halves for carbon 
estimation ; mid similarly for 1(5. The straw contained 
002S percent., tho bluo 0 917per cent, of totnl carbon. 
In the repeat experiments 17 and IS, less carbide was 
obtained than in 15 and 10, it is not, easy to see why. 
A lower yield of carbide from blue- than from si raw- 
tempered steel was also not expected ; tho hotter bluo 
discs limy in some way have been chilled on removal 
from tho tempering bath, considering tho small weight 
and largo surface of I lie discs. Experiments 19-34 wero 
made with 24 discs of fused steel, each 0 01 in. thick, anil 
2 , 7 jin. in diameter ; they were cut from the same strip of 
steel. The halves of tlireo discs wero used for tho 
estimation of total enrlion, wliilo the other halves 
were used for22mid 23. "Straw, hot clmmbcrGhours,”, 
gave 1-I4S percent. ; and “ blue metal hath, 15 minutes,” 
guvo 1-120 percent, totnl carbon. Tito steel also contained 
0T01 per cent, silicon, and O'ICO per cent, nmngnncso. 
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Experiments 30 and 34 showed that the addition of water 
to the solutions did not aIVcct the yield of carbide. The 
yield of carbide in experiment 22 was 2'52 per cent., 
which is inexplicable. The low number, 4-G1 per cent,, 
obtained in 24 may be set aside. Had these tempered 
steels behaved like annealed steel in leaving 00 per cent, 
of their total carbon as a carbide, containing 7 per cent, 
carbon, the yield of carbide would have been 14 - 5 per cent. 
The mean composition of the carbides obtained in the 
best experiments is given in the following statements, 
which include the mean of the three given in the report 
of January, 1SS3 :— 

Water. Carbon. Iron. 

Cold-rolled steel, moan ot experi¬ 
ments 1 to G. 0*93 7. .... a 92 7, .... 92-77 '/. 

Annealed steel, mean ot experi¬ 
ments 7. 9 and 11 . 1-32 . 701 „ ....91-80,, 

Tempered steel, mean of experi¬ 
ments 25. 20, 27. and 23 ..*.. 223.7'23 . 89'92 „ 

Cold-rolled steel, January, 1883, 
mean ot preparations 1 to 3_ 2 09 „ 7'12 ., 90’S7 „ 

Probably the greater part of the water in the carbide is 
present as it constituent of a carbo-hydrate, which is a 
product of decomposition of the carbide, as this increase 
in the proportion of water is attended by tut increase of 
carbon and a decrease of iron. 

The specific gravity of some of the specimens of car- 
hide, and of the steel from which they laid been prepared, 
is as follows :— 

CEMENTED (I,) DANNEMOItA STEEL. 

Specitlc gravity at GO - F. (Water at GO' F.=100j. 

Steel cold-rolled..7'75 Carbldo from cold-rolled steel.GO 

Steel annealed ..7117 Carbide from annealed steel r Ex. 9..7"2 
Steel burdened ,.7'Gl \Ex. 11..7-2 

In estimating the total carbon in the steels by means of 
copper chloride, it was noticed that the “carbon "was left 
by the chloride in the following conditions Ily one 
cold-tolled steel, in a powdery furm j bv two annealed 
steels, in powder j by one hardened steel, in plates ami 
bulky; by another hardened steel, in large plates; by a 
straw-tempered steel, in bulky plates; by a blue-tempered 
steel, in bulky plates. 

The author draws the following conclusions from his 
work :—(].) In annealed steel the carbon exists entirely, 
or nearly so, in the form of a carbide of iron of uniform 
composition (Fc^C, or a multiple thereof), uniformly 
diffused through the mass of metallic iron. (2.) The 
cold-rolled samples were very similar to the annealed 
steel in this respect. (3.) In hardened steel the sudden 
lowering of the temperature appears to have the effect of 
arresting the separation of the carbon, as a definite 
carbide, from the mass of iron in which it exists in com¬ 
bination, its condition in the metal lining mainly the 
same ns when the steel is in a fused state. (4.) in 
tempered steel the condition of the carbon is intermediate 
between that of hardened and of annealed steel. The 
maintenance of hardened steel in a moderately heated 
state causes a gradual separation (within the mass) of 
the carbide molecules, tho extent of which is regulated 
by the degree of heating, so that the metal gradually 
approaches in character to the annealed condition ; hut, 
even in the best result obtained with blue-tempered steel, 
that approach, as indicnted.by the proportion of separated 
carbide, is not more than about hnif-wav towards the 
condition of annealed steel. (5.) The carbide, separated 
by chemical treatment from biua and straw-tempered 
stool, has tho same composition its that obtained from 
annealed steel. 

Discussion. 

W, II, DcaAUD observed that l’rof. Norris had found 
that very hard steel would dissolve in sulphuric acid 
without leaving any rcsiduo whatever, while annealed 
steel left a residue of carbon, exactly in tho form of 
tho original steel, and according to tho dilferont degrees 
of hardness so tho amount of residua varied. 

I. L. JiEU. on ono occasion took a disc of malleable 
iron containing a mere trace of carbon, and Imd its 
surface planed and polished, and also a similar disc, in 
point of size, made of cast iron, which was also planed 
and polished. Thoso two discs wore screwed together 
and enveloped in molten east iron, whore they were kept | 


for different periods, from a week to four weeks. lie 
found that, without there being a traco of fusion, tho 
carbon from the cast iron had passed as it were into tiic 
disc of malleable iron. 

A. Paget remarked that seven of tho thih steel discs 
Imd been bolted between a cast-iron plntc on tho one 
side ami a wrouglit-iron ono on the other, and the whole 
had been kept at a good red heat, short of fusion, for 24 
to 3G hours. Judging by practical tests the one nearest 
the cast iron was tho most stcclvj while tiic one nearest 
the wrought iron was least- steely, and they followed a 
somewhat regular gradation from the lirst disc to the 
seventh. 


Sir E. Abel, replying, said that twenty-live years ago 
lie obtained results similar to those described by Air. 
Dagard as having been obtained recently by I’rof. Norris. 

—J. Ti 


Oil the Oxidation of Copper. IDcbray mid Joannis. 

Compt, Rend. Of), GSS. 

Coi’PKIt becomes oxidized by beating iL in air from 350 s 
uj) to a temperature at which the dissociation of the 
oxide attains a tension of A atmosphere, when cupric 
oxide is formed without passing through the intermediate 
state of cuprous oxide. Cuprous oxide is oxidized at a 
moderate heat even more rapidly than mclnllie copper. 
At a very high temperature cupric is converted into 
cuprous oxide.—J. It. C. 


On the Decomposition of Copper Oxide In/ IIcat. E. J. 

Alaumciie. Compt. Rend. IK),’757. 

Thu nuihor points out that the resnlls of the experi¬ 
ments of Debray ami Joannis must be regarded as incur¬ 
red, and stales that an intermediate oxide of copper 
exists between cuprous and cupric oxide, having the 
formula Cii 5 0 ; i soluble in acids with a brown colour, 
whereas Cu,(J gives a colourless, and CuO a blue or 
green solution ; and further that Ci^lL colours glass a 
brilliant red, Cu.O producing no change, and CuO a 
green colour. From his “ general theory " the author 
derives a series of complicated intermediate oxides of 
CuO and Cti a O.— J. Ji, 0. 


.•in Improved Method of Manufacturing Metals anil 

Metallic All ops. John Lcwtliwuitc, Halifax, England. 

Eng. Pal. 3241), February 13, 1SS4. 

This in tut addition to or completion of a former patent 
by the same inventor (No. 1553. March 27, 1SS3), and 
refers to the admixture of (ilniiiferous or other metallic 
sands or refractory ores of suitable tiroperlies with 
molten metals for the purpose of producing improved or 
purified metals or alloys. The claim is for the produc¬ 
tion of a superior class of iron, steel, bronze or other 
iiielallic compound by the introduction into the clear 
molten metal or metals of titanic sand or ore or other 
ores containing certain mineral acids, such as titanic, 
iiiiingnnic, silicic, etc., in a finely comminuted form, in 
which they lire in the fittest stale to produce an electro¬ 
chemical combination.—15. 


Improved Means for Preventing Galvanic Action in Iron 
and Steel Ships when Protected by Copper or other 
similar Sheathing; applicable also to other like Sub¬ 
merged or Partially-submerged Surfaces. 15. L. 
Thomson, London. Eng. Put. 4G58, March 10, 18S4. 
Tub iron or steel surfaco to be protected is coated with 
a vitreous layer (as of sodium silicate or other materials 
which will form glass when subjected to tho action of 
heat), to which tho sheathing plates aroadixed by moans 
of india-rubber solution or otherwise. “ A layer of 
iiidia-nibber or cork, felt, paper or canvas, or the like 
saturated with india-rubber solution is preferably inter¬ 
posed between tho sheathing [dates and tho surface of (ho 
metal to he protected." "When tho sheathing [dates are 
secured in position the vitreous coatin'' surrounding their 
edges is heated by means of a blowpipe or otherwise, so 
that tho vitreous material may cover tho joints and thus 
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produce a perfect junction impervious to moisture. Gal 
vaiiic action is by these means entirely prevented. 

—E. G. C. 


Improvements in the Manufacture of Chromium Alloys. 

Thomas Slater, Jlayswnter, London. Eng. Pat. 9400, 

March 21, 1SS1. 

Tin: object of the inventor is to produce alloys of 
chromium in mi economical manner so as to make them 
more readily available for use in the arts, lie takes 
chromate of potash or other salt of chromium, or chromic 
acid, mixes them with an equal weight of charcoal in 
coarse grains, and heats them together in a covered 
crucible. When the mass has been softened by heat 
ho poms thereon about two-nnd-a-lialf times its weight 
of molten copper, and further adds from one-half to two 
parts in weight of molten tin. After thoroughly heating 
and stirring together for some time the mixture i3 
poured into water for the purpose of reducing or disin¬ 
tegrating the same. The resulting granulated mass is 
then rcmclted with a flux of the following composition— 
viz., one part of biboratc of soda, two parts of nitrate 
of potash and two parts of carbonate of potash, when it 
is cast into moulds, [dates, ingots, etc., for employment 
in the arts. It will then be found to have a rich golden 
yellow colour, but if a white alloy be required it can be 
produced by the addition to the chromium salts or oxides 
of metallic nickel mixed with tin and with copper in 
suitable projmrtions.—11. 


A Method of Producing Alloys of Iron or Manganese or 
Iron and Manganese with Tin. Chnrlcs Itillingtou 
and John Newton, Langport, .Stallordshirc. Eng. Pat. 
5940, March 24, 1SS-1. 

The inventors claim the introduction of iron or man¬ 
ganese, or of iron and manganese not previously alloyed, 
into a bath of molten tin kept at a suitable temperature, 
the iron or manganese being connected by wires to a 
dynamo machine or battery. When put in circuit it is 
claimed that the current of electricity throws oil' the 
iron or manganese or iron and manganese into the tin 
hath, and produces chemical action between the metals, 
which causes them to alloy with each other in any de¬ 
sired proportion that can be regulated with great nicety. 


Improvements in the Manufacture of Metallic Alloys. 

George Alexander Dick, Cannon Street, London, Eng. 

Pat. 15172, April 9, 1SS4. 

The object of the invention is to produce manganese 
coppcrin a readier and less expensive way than at present. 
For this purpose pure copper is melted in a crucible with 
ferro-manganese containing a largo percentage of man¬ 
ganese, and in the presence of silicium. When pouring 
out into ordinary moulds, the nmnganeso will be found 
to have combined with the copper, and the silicium with 
the iron, the latter forming a layer upon the manganese 
copper. The greater the amount of .silicium present the 
more perfect is tho separation, though even so small a 
quantity as 1 percent, of silicium ns compared with the 
mangancso present sail ices for the desired ell'cct. In 
some cases the ferro-mangaiiese contains in itself suUieicnt 
quantity of silicium to produco tho necessary reaction 
upon the iron so as to sot the uiiingiine.se free to combiuo 
with the copper.—it. 


Improvements in the Treatment and Production of 
iron, anti in the Apparatus employed therefor. .Samuel 
Diehard Smyth, Surrey. Eng. I’at. S5S3, June 4, 
1884. 

The inventor proposes to produce in a single heal, from 
imliflercul materials and with a low pressure of blast, 
iron of the best quality, ready for tho rolling mill or 
hammer, and dispensing with tho usual processes of 
puddling, ute. Eor this purpose ho lirst melts tho ore 
in any convenient way, or ho re-melts pig-iron and ho 
tups a charge, preferably of about 10 tons’ weight, into his 


improved refining “Manipulator.” This consists of a 
cylindrical body or shell hung in trunnions mounted on 
its axis, and supported on a cradle-truck, which is carried 
on wheels. The shell is lined with any suitable material 
of a refractory nature, such as, for instance, a compound 
consisting of 9G parts of silica, about2-9 parts of alumina 
containing some iron oxide, and about 2 parts of plumbago 
wetted moist and hand rammed. It is fitted with gear 
for rotating, and has an external chamber or box with 
movable cover, into which liquid compounds, air, gases, 
ami other elements in a sub-divided state, are forced 
through holes in the refractory lining after entering 
through a central aperture in the shell and passing an 
internal chamber, which communicates with the external 
one. The charges, when finished, are withdrawn through 
a tapping hole. The liquid compounds spoken of nhovo 
as forced into the mctnl arc chlorine compounds, carbon 
and hydrogen compounds and oxyhydrogen compounds. 
These are lirst minutely sub-divided or “atomised” in 
an apparatus hereafter described, and arc carried forward 
into tlic body of the metal in the manipulator by either 
atmospheric air or other gases, which may either servo 
as carriers only or may be used partly for chemical action 
in combination with the atomised liquids. The “Ato¬ 
miser ” for preparing the liquid compounds and conveying 
the air gases into the metal, consists of a horizontal vessel 
or reservoir, to which the blast is connected at one end and 
nn out lot provided at I he other. Upon the rcservoirare fitted 
three or more cylindrical upright tanks, each connected 
with it through a pipe and valve. Another pipe is tapped 
to the top of each tank, and reaches on the inside nenrly 
to the bottom. These latter pipers convey the liquid to 
atomising injectors and to a mixing box, whence the mixture 
passes through a connecting pipe and valve into the ex¬ 
ternal chamber of the manipulator previously referred to. 
There arc also gauges, valves, floats, and supply pipes to 
regulate the quantity of the various liquids admitted to 
the tanks. Absorbents of carbonic oxide or of iron oxide 
from the charge of metal may be added to the charge 
in the manipulator as required, and it may also be stirred 
with wood polos for absorbing the oxygon, similar to 
what is practised in the manufacture of copper. When 
the treatment of one charge is completed the manipulator 
may be removed on its truck, and another previously 
filled with molten metal substituted for it, thus making 
the operation continuous. A sheet of drawings represent¬ 
ing the manipulator and the atomising apparatus accom¬ 
panies the specification.—15. 


Improvements in the Kxtruction of Cobalt, Michel, and 
Manganese from their Ores, and of Michel from its 
Ores, when such Ores arc found in a similar condition 
to those of Mew Caledonia, ilenri llcrrcnschmidt, 
lioudi,. near Sydney, N.S.W. Eng. I’nl. 12,044, 
Septembers, 1881. 

Tun patentee deals with the extraction of metal from 
two kinds of oro found in New Caledonia—viz., the 
mnuganiferouK ores of cobalt and nickel, and thu plain 
ores of nickel. Where both kinds of ores are to bo 
treated at the same [dace, tho manganiferoiis oru is first 
manipulated by placing it in a solution of proto-chloride 
of iron, and heating to boiling, when tho cobalt, nickel, 
and manganese will dissolve. From the solution tho 
cobalt and nickel arc precipitated by tho addition of a 
suflicicnt quantity of suljdiido of manganese or hydrated 
oxide of uiungaiiesc. Tho supernatant liquor being a 
solution of [litre chloride of manganese, is either crystal¬ 
lised for marketable purposes, or evaporated at a 
moderate heat, whereby hydrochloric acid is driven oil', 
and oxide of manganese obtained as residue. The plain 
ores of nickel arc now treated with the hydrochloric acid 
by heating tho latter, and using it as u bath for tbeso 
ores until the comideto dissolution of tho nickel, which 
is then precipitated from the solution as before. Or thu 
hydrochloric acid obtained as above may be used for tho 
production of proto-chloridu of iron for tho treatment of 
tho nmnganifcrous ores, and thus the process carried on 
in a continuous round of operations involving very little 
loss.—1), 
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Improvements in the Process of working Auriferous and 
Argentiferous Arsenides and Sulphides of Iron, Copper, 
or other similar Substances by Litharge or Lend. 
Edward Probert, San Francisco, California. Eng. 
Pat. 15,057, November 15, 1SS4. 

The invention relates to an improved method of stirring 
the molten materials in the process of working auriferous 
and argentiferous arsenides and sulphides of iron, copper, 
or other similnr compounds in which litharge or lead is 
introduced for the purpose of extracting the precious 
metals. The improvement consists in a novel mode of 
stirring the materials by means of clastic vapour 
generated by the action of the molten mass upon sub¬ 
stances placed within the melting pot, and without the 
aid of mechanical Stirling. The inventor takes iron pots 
of conical shape and lines them inside with a refractory 
material worked in the plastic state, lie then places 
upon the bottom a further lining of suitable thick¬ 
ness, composed of mineral carbonates, mixed with a 
sutlicient quantity of the original lining material to 
give it consistency. After being slightly dried for the 
removal of the excess of water (he pots arc ready for use. 
When the molten material from the furnace is tapped 
into the pot, and simultaneously therewith or immedi¬ 
ately after tlic charge of litharge or lead, the evolution 
of steam and carbon dioxide causes a considerable 
and very regular ebullition anil agitation of the mate¬ 
rials, with the effect of inducing an intimate mixture 
of the ingredients. The duration of (ho action can be 
regulated to suit the quantity and the heat of the molten 
mass, as well as its composition, by altering the thick¬ 
ness and the composition of the calcareous bottom. 
Other means than that described may be used for holding 
the calcareous materials to the bottom of the pot within 
the molten mass.—11. 


XI.—FATS, OILS, AND SOAP MANUFACTURE. 

A jVcw or Improved Process for the Separation of 
Glycerine from Fatly Substances. C. Rumble and F. 
Sear. Eng. l’nt. -1201, March 1, 1SS4. 

Zinc or magnesium salts of fatty acids arc first prepared 
by boiling together in an open vat with free steam, 
dilute alkaline solution, fatty substances, and cine 
or magnesium milphato. The fatty substance to be 
deprived of its glycerine is then heated with one-third 
its weight of water, and from 5 to S% of the zinc or 
magnesium salt of fatty acids, to a steam pressure of 120 
to lllOlhs. per square inch, and a temperature of 3US 3 F. 
The glycerine is separated from the “sweet water” in 
the usual way, mid the zinc or magnesium soap may be 
decomposed by a mineral acid, the salts so produced 
being employed over again.—W. 1,. (J. 


An Improved Method or Process of, and Apparatus for 
Recovering Paraffin, Stearin, or simitar II 'ux-likc 
Substances from Petroleum or other Oil. Communi¬ 
cated by ltollin II. .Smith, Pennsylvania, to li. II. 
Lake. Eng. Pat. 13,579, December 15, 1SS4. 

The usual mode of separating the solid constituents of 
oils from the liquid ones, is by filtration or by pressure, 
heavy hydraulic presses being usually employed. The 
patentee proposes to ellect the same object by spraying 
the oil upon tt travelling blanket, which afterwards 
passes between pressing rollers j the oil is squeesed out, 
and the solid portions, which are left on the belt, are 
removed from it by a scraper, and carried away by a 
travelling licit. The process is rapid and continuous, 
but requires very close attention to the temperatures of 
the room, and of the oil. The spraying apparatus is a 
pipe furnished with a number of “ bib-cocks. —AV. L. C. 


Improvements in lubricating Compounds. Communi¬ 
cated by D. D. AA’ass, of New York, to A. M. Clark, 
London. Eng, Pat. 5901, December 30, 1881. 

The patentee mixes lib. patallin with lib. mineral oil 
and rJ 0 lb. of alcohol. Valb. of powdered talc is well 
stirred in. The mixture when cold iH pressed and mtulo 


into cakes, halls, or “cartridges,” which nro dipped into 
melted pnrafiiu, and thus become covered with a pro¬ 
tecting shell of paraffin.—\\ r . L. C. 

Improvements in the Manufacture of Soup. C. It. 

Alder AVrighf. Eng. Pat. 14.GS1, January 12, 18S5. 
Dn. WitiriiiT proposes to counteract the evil cllects on 
the skin or on fabrics, of the free caustic soda or potash 
often to bo found in soap, by mixing with the soap 
sonic nminoniacal salt (usually sulphate or chloride), llto 
acid of which combines with the free caustic alkali, 
while the liberated ammonia gradually passes away into 
the air dining the subsequent operations of cutting, 
stamping, etc. Even if a little free ammonia remain in 
tlic snap, it is not nearly so deleterious a3 the fixed 
alkali.—AA r . L. C. 


Improvements in Obtaining Glycerine and Fatly Acids 
from Animal and Vegetable Substances. J. AV. 
Freestone. Eng. Pat. 7573, February 10, 18S5. 

The fat is heated in an autoclave for four or live hours 
at a pressure of 100 to 12511). per square inch, with one- 
lmlf its volume of water, ami from to 1 per cent, of 
hydrated ovidc of magnesium, prepared liy precipitating 
magnesium chloride with milk of lime or caustic soda, and 
washing the precipitate. The mixture of fatty acids and 
ntagnesie soap may he at once saponified, or treated first 
with a mineral acid.—AA*. L. C. 


Improvements in Extracting Grease from Soap-water, 
and its Subsequent Pleaching and Purification. 
Ren jam in Davy. Eng. Pat. 4079, February 23, 1885. 
The soap-water in calico printing works is trcalcd, in 
tanks nt 50' F. or upwards, with sulphuric or hydro¬ 
chloric nciils ; the clear liquid is decanted, and the fat 
separated by filtration. The fat is then hot-pressed, 
and the grease from the hot-presses is clarified and 
blenched with “sulphuric or hydrochloric acid and 
common soda.”—AV. L. C. 


XII—PAINTS, VARNISHES, AND RESINS. 

Rubber Compositions. J. J. C. Smith, Passaic, N.J., 
U.S.A. Eng. Pat. 15,150, November IS, 1884. 

Tilts specification relates to the production of a vnl- 
cnnbnhlc composition of india-rubber or caoutchouc 
combined with oznkerit, mineral wax or parallel and 
sulphur. The oznkerit is first melted with rosin, and 
tlit* caoutchouc and sulphur are added, the mixture then 
being removed to a regular rubber mill, after which it is 
ready for working into articles in the same manner as 
other rubber compounds. The inventor states that by 
the addition of rosin, together with ozokcrit, a perfect 
union of tlic rubber and sulphur with tlic mineral wax is 
cIVected, and a much stronger and more clastic compost 
tion produced.—E. G. G. 


Improvements in the Manufacture and Preparation of 
Urging Oils. Miles AA'illianis, AVignn. Eng. Pat. 

• 579, January 3, ISSt. 

Acvokiiiko to this invention, a drying oil “medium ” 
for paints, etc., is prepared by distilling colophony in 
an iron still. Pyroligneous acid and water first pass 
over, and the temperature is maintained at 315-32CT l'\ 
until the resin is freed from these compounds. Tbo 
temperature is then raised, until tbo resin lioils and crmlo 
resin oil distils over. Thu oil, if required to bo very 
pale, is rectified by rcdistillutiuu, or by being heated for 
about ten hours to a temperature of about 300° l‘\, mid 
is finally mixed with u suitable dryer, such as the oxides 
of lead, manganese, etc. The resulting oil is transparent, 
free front bloom, has good drying properties, and forms 
a hard, tough,’glossy surfaco, which, when dry, does not 
contract or crack. It moreover possesses a sweet smell, 
and will mix in any proportions with other boiled anil 
'drying oils; it is soluble in turpentine, and is a good 
solvout for gum-resin or varnish gums.—E. G. C. 
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An Improved Mode, of Treating Certain Resins for 
obtaining a New Elastic Substance.. A. Gcrmot imil 
L. Itivifc'rc, Paris. Eng. l’nt. 2030, February 2 , 1SS4. 
As the result of numerous experiments, the inventors 
have proved that oleic acid from stearin works will 
entirely dissolve solid and semi-solid resins. The degree 
of solubility varies uitli the nature of the resins to be 
dissolved, and the temperature required from about 
00-150’ Centigrade. The product of the solution thus 
cllcctcd is soluble in spirits of turpentine and in oil, and 
can, therefore, he user! for the manufacture of oil var¬ 
nishes. Solid and semi-solid gums arc also soluble in 
ethylie and benzoic aldehyde, liquid or melted camphor 
and chloroform. “The solution of gum in tiro above- 
named aldehydes, and liquid or melted camphor and 
chloroform forms an elastic material, having equivalent 
properties to those of the material (elasteine) produced by 
the solution of the gums in oleic acid. The integral 
solution of copnl gums in oleic acid (cllcctcd in a similar 
manner to that hereinbefore described) gives a product 
which is applicable not only to the manufacture of var¬ 
nishes, but also of new plastic materials. Products 
varying in consistence may in fact be obtained by altering 
the proportions of the oleic acid and gum, as well as by 
varying the kind of gums employed. The product of 
the solution of the gums in oleic acid has sometimes the 
elasticity and consistence of india-rubber, and thu 
inventors have given to this substance tho name of 
“elasteine.” It is suitable for the manufacture of var¬ 
nishes, of coatings of all kinds for cloth, wire, etc., and 
for making insulating cloth by the incorporation of cork, 
librous or textile material, or mineral substances, with 
the elasteine. The ordinary process of dissolving solid 
and semi-solid count resins in oil and in spirit of tur¬ 
pentine is somewhat dangerous and dillicult, and it has 
to ho carried out at a temperature at which about 25 tier 
cent, of tho resin to he dissolved is lost. This loss of 
resin is avoided if tho inventors' process be adopted. 

Manufacture of Weatherproof Oil Colours or Paints. 
Otto Wolf, Saxony. From August Then Hergh, of 
Dresden. Eng. Pat. 2S'Jti, February 7, 1SS-1. 

A riiOOKSS for making oil colours or paints which are to 
lie employed in cases where such preservation is deemed 
necessary. “ Oil colours or paints have up to tho present 
time not been manufactured with suHicicnt care.” 
“The process of tho conversion of the oil varnish into a 
resinous substance, and the facilitating of the said process 
so as to prevent tho penetration of dampness, has not 
received sullicicnt attention ; and, on the other hand, the 
hardening of the colour or paint by adding exceedingly 
hard substances has been overlooked, but is necessary to 
enable thu colour or paint to withstand the injurious 
cllects of the continuous friction of rain, dust, and sand.” 
'The inventor adds to the oil varnish a powder consisting 
of ground and calcined lead or silver slag, which isa very 
hard material. Thu said substance contains about 25 
per cent, of Si0 2 and small quantities of 

PbO, ZnO, SnCE, FeO, CuO, ALOj, MnO, CaSiOj, and S. 

“Tho said substance contains tho ahovo in such 
favourable proportions for the preparation of weather¬ 
proof oil colours, that in the opinion of competent 
experts, the so prepared oil colours or paints, with thu 
addition of burnt colours iu the various requisite shades, 
aro perfectly nblo to withstand dampness and all atmos¬ 
pheric influences or olleets of tho weather, as tho resinous 
process is not only facilitated by tho addition of the 
aforesaid silicic compounds,but the paint or colour is also 
rendered hard or indestructible."—II. A. It. 

Priming ami Anti-fouling Compositions. I*. Luydon 
and \V. McLean, Jiutow. Eng. Fat. -1730, March 
12, 1884. 

Tim priming composition of tho inventors consists of tho 
following ingredients 

1 . Gum Kualueum in powder. jl parts. 

2, Teak varnish. ■ ■■ 3 >. 

a. A varnish known as knotting varnish 2 „ 


4. Yellow resin or other resinous gum.... 12 parts 

5. Ucnzolinc or other spirit. 20 ,, 

P. Stockholm or other tar . 5 „ 

7. Muck varnish . 5 ,, 

8. Colouring mutter . 30 „ 

No. 4 is reduced to a fine powder and dissolved in part 
of No. 5; Nos. 1 and 3 are then thoroughly mixed 
together; Nos. 2, 0, 7, and S arc next placed in a 
properly constructed mixing vessel, to -which arc lastly 
added gradually Nos. 1, 3, 4 and the remainder of No. 5. 
The whole is then briskly stirred for twelve hours, at 
the expiration of which period the composition is ready 
for use. Tho anti-fouling composition is prepared from 
the following ingredients:— 

1. Metallic bronze powder, known ns gold 


bronze powder . 1 part. 

2. Gum cntcclui In powder. 5 parts. 

3. Teak varnish . 7 „ 

I. Scliwehifnrl or Vienna green. 3 „ 

6. Yellow resin or oilier resinous gum_ 15 ,, 

B. Ucnzolinc or oilier spirit . 30 ,, 

7. Stockholm or other tar . 5 „ 

8. Jllnuk varnish . 0 ,, 

1). Pure Prussian blue . 3 „ 

10. Colouring mutter . 37 ,. 


Nos. 2, 3, and 4 arc thoroughly mixed together ; No. 5 
is reduced to a line powder and dissolved in part of No. 
G; Nos. 1, 7, S, 9, and 10 nro next placed in a mixing 
vessel, Nos. 2, 3, 4, and 5 and the rest of No. G being 
then gradually added. The mixture is now briskly 
stirred for a period of twelve hours, after which it will 
ho ready for use. The compositions may he applied to 
surfaces with a brush in tho ordinary manner; the anti¬ 
fouling is applied when the coating of priming lias dried. 

—E. G. C. 


Improvements in the Preservation of Moist Colours. 

II. F. Ilrousson. Eng. Fat. 477S, March 14, 1884. 
Tills invention relates to a simple device for protecting 
the contents of tho pans in which artists’ moist colours 
are kept from becoming dry by exposure or useless 
through dust, etc.—11. A. R. 


Improvements in the Manufacture of lied Pigments or 
Paints. John Cowdery Martin. Eng, Fat. 5192, 
March 20, 1SSI. 

Till-: improvements consist in treating red oxide of lead, 
or the oxide known as “ orange lead,” or a mixture of 
these, with white lead, as followsInventor treats 
with a weak solution of carbonate of soda or jiotash, the 
quantity of alkali being from 1 to 2 per cent, of tiie other 
materials. Either acetic, nitric or other suitablo acid, or 
else acetate or nitrate of lead is added in quantity stilli- 
eicnt to neutralise the alkali used, and the mass, which 
lias assumed “ a brilliant Vermillion tint,”is dried. The 
red colouring used, other than lend compounds is that 
known in commerce ns “aniline scarlet, and tho pro¬ 
portions of lead compounds and "aniline scarlet” vary 
according to the shade required. The lead compounds 
aro made into a thin paste with water, the nlknli added 
in solution, ami thu whole heated in a pan. After addi¬ 
tion of thu other ingredients, and when a thick paste has 
been formed, the colour is dried iu a stove. The pigment 
resulting is ground into nit oil paint in the ordinary way. 
Ited pigments, termed “ vcrmillionettes," are miulo by 
combining cosino with white load and " white zinc, 
“hut the colour of this material is extremely fugitive, 
and pigments made with'it partake of this character." 
"Tho colour produced as above does not fade, and resists 
as an oil-paint long exposure to atmospheric iullucuccs 
equally well with genuine Vermillion.”—II. A. K. 


Improvements in the Production of Compounds contain¬ 
ing Nitro-Cettulose, suitable as Varnishes, and for 
making Leather Cloth. William Virgo Wilson and 
Joseph Storey. Eng. Fat. 0051, April 7, 1884. 

Tilt-: inventors claim tho use of acetate of amyl as a sol¬ 
vent for uitru-culluluKO. Such a solution can he used ns 
a varnish for att iuliuito variety of articles. When 200 
[•arts nitro-colluloso aro mixed with GOO parts acetate of 
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amyl a mass of a doughy consistency is obtained, which 
can be used for any of the purposes for which celluloid 
is used. With the addition of castor oil, China clay, 
and a small proportion of certain essential oils, a com¬ 
pound suitable for the production of artificial leather 
may be produced.—E. J. it. 


Improvements in the Manufacture of Euphorbia 
Paints. S. 11. Hooper. Eng. Pat. 39, Jan. 1, 1SS5. 
lx the utilisation of euphorbia juice with pigments it 
lias been the prnctice simply to mix the same with 
ordinary paints. The said juices become more or less 
dissolved out or impaired Gy moisture, and thus the 
paints in a great measure lose their preservative proper¬ 
ties. Inventor adds certain water-repellent materials 
previous to mixture with colours or pigments, l’or 
general use it is proposed to combine equal parts of 
euphorbia juico and a solution of gum resin,— c.g., 
shell-lac.—11. A. It. 


XIV.—AGRICULTURE, MANURES, Etc. 

Proceedings of Convention of Agricultural Chemists, 
Philadelphia, 1SS4. 

Tut: Convention proceeded to formation of an “Asso¬ 
ciation of Official Agricultural Chemists,” for which 
analytical chemists connected with State Agricultuial 
Departments, Experimental Stations, and Hoards arc 
alone eligible as members. The object is to secure 
legislative uniformity by the different States for the sale 
of, and uniformity and accuracy in the analysis of, com¬ 
mercial fertilisers. The Association adopted methods 
for— 

1. —Determination of phosphoric acid in fertilisers, ns, 
Total, water-soluble, and citrate-insoluble, phosphoric 
acid, the sum of the last two deducted from the total to 
give the citrate soluble, neutral ammonium citrate solu¬ 
tion to be used of 1 -09 density, the 1 b(J, to be precipitated 
by molybdic solution, and converted by magnesia mix¬ 
ture into nmiiionio luagnesic phosphate, burnt, and 
weighed. .Solutions of ammonium citrate, magnesium 
nitrate, magnesia mixture, ammonium nitrate, and 
liiolyhdic acid to be prepared and used as directed. 

2 . —Potash in fertilisers is to be determined by aliquot 
pnrt of lOgrm. in lOOOcc., representing O'o to 1 Ogrm., 
precipitated first by barium chloride, tillered, then 
barium hydroxide. Careful removal of all excess of baryta 
by ammonium carbonate, evaporation, re-solution, and 
soda and potash weighed as pure dry chlorides, the pot¬ 
ash then precipitated by excess of platinum tetrachloride. 
The atomic weights adopted are 

Platinum.1Q7'18 I Chlorina.3.VIC 

Potassium . 38'13 Oxygen . lli'lX) 

—J. It. 


Improvements in Silos. J. 11. A. M’Kinnel, Dumfries. 

Eng. Pat. G008, April 5, 1SS4. 

Tilts specification is accompanied by drawings, and “ the 
improvements consist in forming the ordinary built up 
or earth-embedded chamber with a hollow cover or 
casing, which serves to cover the fodder, and when lilled 
with water or liquid, to apply pressure to the material 
within the chamber.” The hollow cover is formed to 
correspond with the sliapo of tho silo, and the upper end 
of the cover is litted with a broad llaiigc, which rests on 
tho containing-walls of the silo, when the lower or 
nston-liko part of tho cover is fully down, it can then 
io cemented or litted air-tight. Tho Bilo chamber is 
first lilled with tho grass or fodder, ami the cover brought 
to hear on it. The hollow casing is lilled with water 
until tho weight compresses tho material sufficiently. 
This process of filling and compressing is repeated as 
often as is necessary. To facilitate raising mid lowering 
tho cover it is suspended by chains passing over pulleys 
on carrying columns, litted with counterbalancing 
weights or water-tanks.—\V. M. 


Improvements in Obtaining Certain Solutions containing 
l'rcc Phosphoric Acid. E. Packard, Jun., Ipswich. 
Eng. Pat. 0170, December 19, 1S84. 

Tim liquid portion of the product obtained by acting 
upon phosphate of lime with dilute sulphuric nciil (mixed 
or lint with phosphoric acid) is separated from the solid 
residue, ami this hitter washed at least twice in wooden 
lilterpresScs. The first wash, mixed with strong sul¬ 
phuric acid, is used for treating a further quantity of 
phosphate, while tho second wash is utilised as the 
iirst wash for the next lot of solid residue. If more than 
two washings are given the same principle applies. 

—A. It. D. 


Improvements in Obtaining very Purr and Rich Super¬ 
phosphates of Lime. E. Packard, jun., Ipswich. 
Eng. Pat. 0750, December 19, 1SS4. 

Native or other phosphate of lime is treated with sul¬ 
phuric acid in the presence of sufficient water to obtain 
a solution of monocalcie phosphate and free phosphoric 
acid. This solution is separated from the solid sulphnto 
of lime, ole., ami evaporated to a density of from 1'125 
to 1 '300. This causes almost the whole of tho sulphate 
of lime ami phosphates of iron and alumina originally 
existing in the solution to precipitate, while arsenic, if 
present, is removed by a current of sulphuretted hydro¬ 
gen, or the addition of a suitable sulphide such as alkali 
waste. One lilt ration may serve to remove theso 
impurities, and the filtrate may he evaporated to any 
required degree of dryness. —A. 11. D. 


Improvements in Obtaining from Native or other Phos¬ 
phates of Lime, l'roduvts Rich in Phosphoric Acid and 
of a High Degree of Purity. E. Packard, jun., 
Ipswich. Eng. Pat. 0701, December 19, 1SS1. 
Phosphate of lime is treated with sulphuric acid and 
water in such proportions ns to yield the greater portion 
of the phosphoric acid in the free state. The solution is 
separated by filtration, anil evaporated to a sp. gr. 
1’125-1*300. Sufficient phosphate or carbonate of lime, 
or free lime, is then added to leave only about 30 per 
cent, of the phosphoric acid (not combined witli iron and 
alumina) still in the free state. This causes the deposi¬ 
tion of the sulphate of lime, and phosphates of iron nml 
alumina contained in tho phosphoric acid solution. Tho 
liquor filtered from these precipitated impurities is cold 
ccntrated us required.—A. 11. D. 


Improvements in Obtaining from Native or other Phos¬ 
phates of Lime Products Rich in Phosphoric Acid. 
E. Packard, jun., Ipswich. Eng. Pat. 0752, Decem¬ 
ber 19, 1SS4. 

To a solution obtained by treating phosphate of lima 
with sulphuric acid in such proporlious that nearly tho 
whole of the phosphoric acid (exclusive of that combined 
with iron or alumina) is obtained in the froo state, lime, 
or carbonate of lima is added in such quantity as will 
combine with about two-thirds of the free phosphoric 
acid. The resulting product is evaporated to the degree 
of dryness required.—A. It. D. 


XV— SUGARS, GUMS, STARCHES, ETC. 

On Rafjinose (Melilasef), a Kind of Sugar of High 
Rotating Power derived from Molasses. 11. Tollcns, 
Her. Cliem. Germ. 18S5, pp. 20-28. 

So.MB molasses which had been treated with strontium 
hydrate in tho usual manner worn allowed to stand for 
two years, when thoy appoared to ho intersected by 
numerous needle-shaped crystals. Alcohol of 80 per cent, 
was added in such quantities that the mass could ho 
filtered. After pressing and repented crystallisation 
wliito needles wuro obtained, containing uhout 15 tier 
cent, of water. An elementary analysis showed C = 
*12’*10 % and II = 0'50 % for the substance dried at 
100 ” C., which corresponds to tho formula G'ulljjO,, + 
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3 11 a 0 for the hydrated crystals. The polarisation of a 
OTiOSli % solution showed in the Landolt-Lnurent appa¬ 
ratus a rotation (a) r — 102-5°-103°. lly heating this 
solution with a little sulphuric acid, the angle ot rota¬ 
tion was reduced to loss than half—viz., (a) r = •15°. 
The matter is indillcrcnt to Folding's solution, lint after 
heating with sulphuric acid it reduces an alkaline copper 
solution. Treated with dilute nitric acid it yields a 
substance similar to inuoic acid and fusing at 2I0’-214°. 
These properties do not agree with any of the known 
compounds of the formula C,,Il 3 ._,l),,, lmt they corre¬ 
spond well with a kind of sugar prepared from molasses 
by Loiseau and termed “rallinose.” This substance 
oilers all the more interest at present ns the sugars which 
were produced in the last few years showed a higher 
polarisation than could he expected from their per¬ 
centage of pure cane-sugar. J’allinosc having a higher 
lower of polarisation than cane-sugar, it appears pro- 
i.ablc that since the introduction of the strontium process 
the sugar of commerce contains a certain amount of 
rallinose, which would, of course, raise the rotating 
power of the sugar. Furthermore, it docs not seem 
unlikely that rallinose exercises an influence on the 
crystallisation of sugar by causing the crystals to take a 
longish shape. Tonne and V. Hchauf have made the j 
same observation with sugar prepared by the strontium I 
irocess. The investigation of this interesting body not j 
icing finished, the author refrains from pronouncing an 
opinion whether his and Loiscnu's substance arc identical. 

-S. II. 


Experiments in the Manufacture of Invert Su'/ar 
from Saccharose. F. \V. Thompson, Ilurtou-on-Tront. 
ling. l’nt. SOSO, June 7, 18S4. 

AXV commercial saccharose is dissolved in water in 
suitable proportions, and the solution is heated to from 
95° F. to 100 J F., preferably 190°. Whilst the solution 
is at that temperature, yeast, ordinary pressed brewer's 
yeast by preference, is added in the proportion of I part 
of yeast to 100 parts of saccharose, and allowed to stand 
for live hours. At the cud of that time the saccharose is 
completely inverted. It is claimed that by using the 
.veast at this temperature, or oven by heating the yeast 
before use to 120’F., it still retains its inverting power, 
though it can no longer produce fermentation or convert 
the sugar into carliouiu anhydride and alcohol ns it 
would do under ordinary circumstances.—A. J. K. 


Improvements in the J’roccss of anil Apparatus for 
J’rcatiutf Mojttss Jor Extracting Swjar therefrom. G. 
W. I’nrbury, London. Communicated from Gustav 
Kottimm, Sydney, N.S.W. Eng. Fat. 17,092, Decem¬ 
ber III, 18S4. 

Ev ibis invention the sugar is extracted as completely 
as possible from the canes by the old process of squeez¬ 
ing through mills, nnd then the mogass which is left is 
afterwards exhausted by the application to it of tho dif¬ 
fusion process in n modified form invented by the 
authors. The apparatus designed for carrying out the 
process receives the megass either directly from the mills 
or after it has been more or less disintegrated by a special 
cutting or tearing machine. The ditfusion apparatus 
(tho construction of which cannot lie exactly explained 
without reference to tho diagram) is so arranged that tho 
megass is made to rotate round a largo cylinder in the 
opposito direction to a stream of hot water, until when 
tho exhaustion is complete tho megass passes out to 
another mill to receive a filial squeeze, and the sweet 
water is separately drawn oil' and taken to tho factory 
fur treatment.—A. J. K. 


XVI.—BREWING, WINES, SPIRITS. Eto. 

On the Presence of Choline on Hops. Dr. Griess, F. 11.S., 
and Dr. G. j 1. Harrow. Abstr.. l’roc. Glicm. Sue. 
1884-5 [5J, 115. 

Tim uulhors have separated choline— 

c-iMOUhNiGiLhOir, 


from hops by adding to a concentrated extract, acidified 
with hydrochloric neid, a solution of iodine in hydriodic 
acid. The semi-solid precipitate obtained—a choline 
periodide—was boiled with water to expel iodine, and 
tho resulting solution of choline iodide treated with 
silver oxide ; the impure choline in the solution wns then 
converted into the auro-chloridc, which whs recrystal- 
lisod. In this manner they have not been able to obtain 
more tlinn r ? a per cent, of choline from hops. They 
consider il not improbable that it exists in loose com¬ 
bination with resin, as they find that a very dilute 
aqueous solution is capable of dissolving comparatively 
large quantities of hop resin, the liquid being then of 
intensely hitter taste.’ Employing tho same method, 
they have also extracted choline from beer.—W. S. 


Analysis of Two Californian Wines. J. L. de Fremcry. 
Her. IS, 420. 

Tiib author has obtained the following results on analysis 
of a red wine “ Ziiifnndel,” and a white wine “ Gutcdel.” 
lOOcc. of wine gave in grins. :— 



Oidmict fiutetlel. 

Zinfundcl. 

Extract . 

. 201101) . 

.. 2-127 

Alcohol . 

.tots . 

.. 9-8 

Mineral constituents 

. T978 . 

.. *2218 

Volatile acids . 

. -osoi . 

.. *0072 

Fixed acids . 

. •1815 . 

•mo 

Tartar . 

. *1.570 . 

.. -1128 

Free tartaric acid .... 


_ 

Other free acids. 

. -5850 . 

.. -5325 


. *03S1 . 

*01Gg 

Phosphoric acid. 


.. *0193 

Chlorine. 


.. -00.51 

Lime. 


.. -0031 

Magnesia . 

. -0170 . 

.. -oico 

Iron . 


•ooio 

Alumina. 


•oooi 

l’otash . 

. 1)973 . 

.. *1055 

Soda. 


*003.5 

Glycerine . 

. 11133 . 

.. -5017 

Sugar . 

. -01(15 . 

.. -0270 

Succinic add . 


.. -0097 


. * 0:121 . 

*0022 

Tannin.-.. 

. -0.117 . 

.. T55I 

Colouring mutter .... 

. -008.5 . 

.. -0.520 

Sped lie gravity (at 15’ 

C.I.. -9907 . 

.. '9921 

Polarisation . 

.±'2 

- ±'0 


after,Inversion ±’0 .-{-'0 

-A. G. G. 


Fuchsia in I Vint. R. Kayser. Rep. Analyt. Cliem. 

4, 290-301. 

100 cun. cunts, of the wine to be tested arc shaken with 
20 cub. cents, of colourless umylic alcohol, and then after 
diluting with water, the solution is examined with the 
sped rose me. If the characteristic absorption bands 
between tfie lines D and E of rosnuilinc compounds nro 
observed, then the author recommends adding excess of 
ammonia solution to tho sample of wine, and again 
shaking with umylic alcohol. If the alcohol solution is 
coloured red, thou ordinary rosnuilinc has been the 
colouring matter employed ; but if the alcoholic extract 
remains colourless, then the.spectroscopic reaction is duo 
to magenta S (rosaniliiic sulplionntc). If these tests linvo 
given negative results, 100 cub. centimeters of the wine 
is warmed with excess of liuely-powdered barium hydrate 
for two hours on tho watcr-lmth, and after cooling, tho 
precipitate is littered off and washed with water till the 
liltrato has a volume of 100 cub. cents. Tho filtrate is 
then evaporated to 10 cub. cents., acidulated with weak 
acetic acid, and examined spectroscopically for rosanilino 
salts and sulplionntc. The prccipitato may contain 
fuchsia, to obtain which lead acetate nnd ammonia aro 
added, nnd the mixture wollshukcn with umylic alcohol, 
mid the alcoholic extract again tested with the spectro¬ 
scope. The sediment deposited by the wine may contain 
tho rosaniline in combination with tannic acid, and enn bo 
oxnmined in tho way nbovo described.— S. It. 


Examination of Wine for Cane-Siajur. L. Medicus, 
Hop. Analyt, Cliem. 4, 327-329. 

THE author has examined pttro wliito wines for cane- 
sugar before and after warming with hydrochloric acid, 
mid finds that there is a greater quantity of reduced 
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copper after inversion. The method used was that of 
Soxhlct-Allihn. This increase he attributes to the inver¬ 
sion of a gum in the wine which he has succeeded 
in precipitating by the addition of alcohol, ami 
by inverting the viscid precipitate obtained with 
hydrochloric acid and then reducing with copper 
solution has proved that the increased power of 
reduction of the wine after inverting is entirely due 
to this body. In estimating the sugar in wine the 
author finds it necessary to heat for the same length of 
time in all cases. With light-coloured wines it is not 
necessary to decolourise. With red wines animal charcoal 
must he used with caution; lead acetate, however, 
removes the colouring matter without carrying down the 
gummy substance along with the precipitate.— S. II. 


Estimation of Glycerine in I Vine. M. Rartli. 

i’liarm. Contrail). 25, 4S3-4SS. 

Tilt: amount of sand and lime added for the estimation 
of glycerine has an influence on the preciseness of the 
results. The author finds that with a quantity of wine 
which would yield 2grm. of extract, 1 '.'1-1 ogrin. of 
calcium hydrate should lie added, and in ordinnr.v wines 
2 grm. of sand, but with sweet wines it is best to have as 
much as flgrm. of sand to the same quantity of calcium 
hydrate. If these proportions of lime and sand are 
adhered lo, no marked influence on the result is observed, 
whether the wine is evaporated almost or quite to 
dryness, if one takes care to dissolve all the residue oil' 
the dish, lly observing these conditions one can obtain 
with 100 cub. cents, of the hot alcoholic filtrate 97 per 
cent., and with 150 cub. cents about H9-99'5 per cent, of 
all the glycerine.—S. It. 


XVII.—PRESERVING FOOD, MEATS, Etc. 

Improvements m the Manufacture of Meat Powder, 
and Methods for vsimj the same. M. Hauer, Paris. 
Eng. Pat. 10,700, December 19, 1SS4. 

The object of this invention is to manufacture a new 
description of meat powder, without using a higher 
temperature than 1G7° J'\, from which all danger arising 
from bacteria has been removed, and which, although 
not subjected to boiling, is suitable for consumption as 
food. The meat, cut into thin slices, is placed in hot 
water for several minutes, then removed, and placed in a 
water hath, which is kept boiling for one or two hours. 
The meat is now minced, and the broth from the former 
process is evaporated and added gradually to the minced 
meat, which is heated to 1G0’ I'., until till the water is 
driven oil'.—W. M. 

Improvements in the .Manufacture of Prewired Meal 
and Vegetables, amt Method of Pnciinij the same. 
M. Hauer, Paris. Eng. Pat. 10,701, December 19, 
1884. 

This specification gives a detailed account of the manner 
in which certain proportions of meats and vegetables nre 
to he prepared, steamed and stewed together, and finally 
hermetically sealed in tin cans.— W, M. 


XX—FINE CHEMICALS, ALKALOIDS, ESSENCES 
AND EXTRACTS, 

On Eucalyptol. E. Jaltns. Her. 17, 2041. 

AceoitDINC to Cloez ( Compt , I'end. 70, GS7)lho ethereal 
oil of the leaves of eucalyptus globulus consists, for the 
most part, of nsubstmico, eucalyptol, which boils at 175°, 
and has the composition C, ,11 „0. Faust and Homeycr 
[Jici'l, Her. 7, 63), on tlio^ other liniul, obtained u liquid 
boiling at 171-174°, which contained no oxygen, and 
appeared to be a mixture of cyinol and a (erjienc. They 
considered their product, however, to ho identical with 
that of Cloez. The author points out that Cloiiz obtained 
his oil by tho distillation of the leaves of cucalypus 
globulus grown in Paris ; while that of Faust and 


Homeycr was bought from a druggist in Leipzig ; and lie 
doubts whether they worked with the same substance. 
The author subjected some oil, obtained from Hr. 
Tromansdorlf, in Erfurt, to fractional distillation, and 
found that the greater part came over between 170 and 
1S0°, the residue consisting of terpcncs nnd traces of 
ihenols. It was not found possible to obtain a constant 
roiling product from this oil, nor from samples supplied 
by .Merck, in Darmstadt, and Schimmcl and Co., in 
Leipzig. Analyses were made of the different fractions 
between 171 and 17S°; and it was found that the composi¬ 
tion of the lowest boiling portion agreed with the formula 
C,.II,„0. whileCloez’s formula approximately represen¬ 
ted the composition of the highest boiling fraction. That 
the product was a mixture was shown by the analyses, 
and by the different optical properties of tho fractions. 
The substance was purilied hy the method of Wnllach 
and Hrass (Ann. them. Phurm. 225, 291). Hydrochloric 
acid gas was passed into the oil, cooled by a freezing 
mixture, and the crystalline mass quickly pressed and 
decomposed hy water; the oil was again jirccipitntcd 
with hydrochloric acid. It was then uarmed with 
nlcoholic potash, washed with water, dried and distilled. 
It boiled constantly at 170-177°; its specific gravity was 
0'023 at 1G°; and it was optically inactive. Its odour 
resembled (lint of camphor. Its composition was found 
to lie C, 0 1I,,0. A study of its physical and chemical 
properties proved its identity with the substance to which 
the two names, cyneol and cnjeputol, have been given. 

_ —S. Y. 

On Jiiylone. A. Hernthson anil A. Semper. Her. deut. 

Cliem. ties. 18, 203. 

This is a lengthy paper on the preparation, properties, 
and probable constitution of jnglone, a substance 
obtained by extracting nutshells with ether. Juglonc 
seems to be a nnphthalin derivative, and possibly an 
nxynaphthoquinone having the empirical formula 
C, o H„O 3 ; it crystallises in shining red needles, is 
easily soluble in chloroform nnd glacial acetic acid, less 
soluble in alcohol and ether. It has acid properties, 
but the salts arc not easy to obtain. An ncetyl deriva¬ 
tive was prepared. Oximidcs of jnglone were obtained 
by reaction with hydroxylamine chloride ; 'and jugluuic 
acid obtained by the action of nitric acid appears lo bo 
a dinitro-oxyphtlmlic acid of the formula C,1I,N,0„. 

—Cl. II. IS. 

On the Canine Group. A. W. Hofmann. Her. IS, 5-23. 

Foil a very long time the following formulas for coninc 
and conhydrine were generally accepted : 

Coninc C s [I, 5 N. Conhydrine C a H 17 NO. 

Tho latter base was therefore considered as tho hydrate of 
the former, and this supposition seemed to be confirmed by 
Wcrthuim’s experiments, who is stated to have converted 
conhydrine into coninc by tho abstraction of a hydroxyl 
molecule, by means of phosphorus pontoxidc. On tho 
other huml, the author recently proved that the formula 
of coninc was undoubtedly C*!! l7 X, and it was then 
thought Hint conhydrine may have the composition of 
Cip>1Ii»NO, although some observations did not quito 
correspond with this presumption. ' On repeating 
’Wertheini’s experiments, tho author found that tho 
resulting basic oil wits not of a uniform composition, but 
at any rate it contained no conine. Tho oil contains two 
or perhaps even three isomeric but dill'crcnt bases, repre¬ 
sented by the formula C„H 14 N, which was formerly 
ascribed to conine. For these bases the terms of a and 
/3-coniccine arc proposed. 

1 .—Action of hydrochloric acid on conhydrine. —Four 
parts of strong hydrochloric acid were treated with 1 
part of conhydrine in n sealed tube at 220° C., for four 
hours. The resulting mass was supersaturated with an 
alkali, and the free bases appeared on tho surface as an 
oily layer which after separating, was purilied by distil¬ 
ling with steam. After removing tho water mid dehy¬ 
drating with potassium hydrate, tho oil commenced to 
boil at 150°, and tho principal fraction distilled between 
150° and 175“ C.' On saturating it with hydrochloric 
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acid two salts could bo easily distinguished, which were 
separated from each other by converting them into 
picrates, one of which is only slightly soluble, whereas 
the other is easily soluble in alcohol. The free base of 
the first—a-coniccTnc—is a colourless liquid boiling nt 
158°, and has the same smell and physiological properties 
as coninc. It solidifies at 25“ 0., and its sp. gr. is 
0-893 at 15° C. Then follows a description of some 
derivates. 

2. — Conversion of coninc into a-coniccinc. —If 1 mol. 
coninc bydrochlorate be mixed with 1 mol. bromine and 
an alkali be added, a bromine dcrivate of a-coniccTuc 
is formed, thus: 

CJI 10 Nir + HrHr+NaOII=C s II lo N«r+NnUr+II s O. 
Uy treatin'; it with sulphuric acid it is changed into 
hydrobromic acid and a-coniceinc, thus : 

C„I1, 0 N IJr=ll Ur + C H 1I„N. 

3. — liccon version of a-coniceinc into coninc. —On digest¬ 
ing a-coniccinc with a great excess of hydroiodic acid 
(sp. gr. 1-91!) and a small quantity of common phosphorus 
in a sealed tube at 200 “ C., a-coniee'fno is partially 
reconverted into coninc. 

4. — Reduction of Coninc to Octane. —Coninc was 
heated with hydroiodic acid in a scaled tube at 300“ for 
8-10 hours. The hydroiodic acid turns dark, and a 
colourless layer of octane appears at the top, whereas 
large quantities uf ammonia are dissolved in the acid 
solution, and no canine is left. The reaction seems to 
proceed almost quantitatively, thus : 

C a II,.N + 2 1II1 = C,11 1s + NI1 3 . 

After separating and distilling over sodium it can be 
obtained in a pure state, boiling at 118“ to 120 °, and 
smelling exactly like petroleum. The author for the 
ire.sent reserves bis opinion on the constitution uf this 
lydrocarbon. 

5. —liases formed by treatin'/ conhydrine with hydro¬ 
chloric acid. — As mentioned above, the product of the 
reaction of treating conhydrine with hydrochloric acid 
contains a mixture of bases, from which a-coniceine was 
separated as a pieratc slightly soluble in alcohol. From 
the alcoholic mother liquor an oily product is obtained, 
which after purification yields a colourless liquid boiling 
between 1(55’ and 170". This liquid, however, is a 
mixture of a mid /S-conieci'iie, and very likely of a third 
conicei'iic. i!y converting it into the chlorliydratc and 
frequent rccrystallising a salt was produced which is a 
dcrivate of p-coiiice'fne. From this sail the free base was 
prepared. It forms white crystals, melting at 41’ C., 
and smelling like coniue. Its physiological properties 
are far weaker than those of a-coniceine. 

0.— Action of hydriodic acid on conhydrine. —On 
treating one part conhydrine with four parts hydroiodic 
acid and some phosphorus in a scaled tube at 150“ C. for 
tlireo to four hours, a quantity of colourless prismatic 
crystals is produced, which are easily soluble in hot 
water. The analysis showed them to bo hydroiodalc of 
coninc iodide, thus: 

CJI ir NOH-2llI = CJI,„IN.III and ILO. 

This salt is therefore a source of preparing conveniently 
a-coniceine. The iodine can be easily separated by- 
boiling the salt with silver nitrate. On digesting it 
with silver chloride the hydrochlorate of coniue iodide is 
obtained, which readily combines with platinum chloride 
to 2 (ChIIi.IX.I 1C1) I’tCl,. Ity boiling hydroiodato of 
conino iodide with silver chloride all iodino is replaced 
by chlorine forming bydrochlorate of coniue chloride, 
(f.Hi.ClNMICI. Reduced with tin and hydrochloric 
acid the iodised compound is converted into free coniue. 
Wortheiin’s idea of the relation of coniue to conhydrine 
is thus proved to bo a mistake. The latter cannot be 
converted into the former by means of dehydrating 
agents, but this conversion can bo really effected by the 
usu of hydroiodic acid.—S. II. 

Researches on the Coninc Group. A. W. Hofmann. 

Her. IS, 109. 

Till-: fundamental reuetion of tho research is tho action 
of bromiuo on conino, and tho products obtained are very 


various and depend on the relative quantities of tbc re¬ 
agents employed. On account of the simpler character 
of the resulting reaction, bromine was caused to act on a 
salt of conino. A brominated compound is thereby 
formed of the formula C a lI 17 N.lllir.llrUr. lly the 
regulated action of sodium hydrate, the compound 
C a ll, n NHr is obtained, and this gives rise to distinct 
isomeric bases by the different methods employed for the 
removal of IlRr from this compound. These isomers are 
named a, ft and y-conicei'ne, of tbc general formula 
C„H 11 N\ ; a-coniceTne is formed from the brominated 
compelled by the action of sulphuric acid, and is a tertiary 
amine ; /3-conicei‘ne is a secondary' amine and is described 
in a former paper along with the a-compoundas products 
obtained from conhydrin ; 7 -CONICU 1 .NU is obtained by 
the action of an alkali on the brominated compound, and 
is also a secondary amine, it is noted that there are six 
possible isomers of C a lI lr ,N according to present views. 
y-CONICHiNH is a colourless liquid base, lighter than 
water, in which it is little soluble, but eulliciently so to 
impart a strongly alkaline reaction. It smells like 
conino and is very poisonous. It boils very constant 
at 173’ and forms volatile crystalline salts with acids. 
The formation of a definite double salt with tin tetra¬ 
chloride is very characteristic. It is worthy of remark 
that the different coniccincs could not be converted from 
one isomeric form into the other. Further products were 
obtained in the reactions giving rise to the coniccYnes. 
Dimethylhydroxyconiinc was obtained as a colourless 
liquid base of peculiar odour, little soluble in water but 
with an alkaline reaction, and a boiling point of 225“. 
It forms very soluble, not easily crystallisablo salts, and 
has the probable formula C H 1I lf ,(Cll 3 ) a N0. TltlHliO.MO- 
HvmtOXYCONlNl-: is a bye-product obtained in the prep¬ 
aration of y-conicoine. It is obtained in crystals which 
decompose spontaneously in the free state, but forms 
more permanent crystalline salts and also double salts 
with platinum and gold chlorides. It seems probable 
that tliis compound was a derivative of conhydrin, but 
the latter could not be obtained from the brominated base. 
Dibroiiioliydroxycnniccuio is obtained from the tribro- 
miimtcd base by the regulated action of sodium hydrate. 
It is an oily* body, and also liable to spontaneous 
decomposition, but its hydrochloride is nolcrystallisable. 
11 Y lruoX YCO.N iCKi.N li is’ obtained from the dibromo- 
hydroxycoiiieeine by the action of tin and hydrochloric 
acid. U is a colourless liquid which boils between 210 
and 220°, and forms a crystalline hydrochloride. It 
corresponds to the formula U„ll, ? NO. CoMCliiuixu is 
the name given to a base containing 110 oxygen, and 
obtained from hydroxyconieeinu by long distillation 
with inverted condenser in presence of alcoholic potash, 
during which the elements of water are eliminated. It 
crystallises in colourless needles, which melt at 55-5(5° 
and boil above 300“. The analyses of the crystalline 
hydrochloride and platinum salt determine its formula 
us C, 0 II 2 „N a , ami its formation from bydroxyconiceinc 
corresponds to 

20,11, 4 NO-»C, 0 lI, 0 N a -f-211^0. 

This body is dibasic and may be provisionally viewed 
as a liomologue of nicotine. 

Nicotine C, ( H,,N« New Hnsc C, 0 ir- 0 N u . 

The latter part of the paper is devoted to a discussion 
of tho possible constitution of the bodies of the coniue 
group, which renders further experiments necessary 
before definite conclusions can bo arrived at.—(1. II. 15. 


Synthesis of Homo-quinine. , 0. llesse. Annalcn, 220, 
240-242. 

I’AUI, and Cownloy have shown that homoquiiiinc, whoa 
heated with caustic soda and then ether added, is resolved 
into a mixture of 52 per cent, of quinine, which dissolves 
in tho other, and 45 per cent, of cupreine, which remains 
dissolved in the soda. The cupreine can bo thus obtained 
by crystallising from ethereal solution in colourless 
prisms aggregated together, and melting at 191’. 
Cuproino forms compounds with both acids and bases. 
If cupreine and quinine in the above proportions ho 
dissolved in excess of weak sulphuric acid, then ammonia 
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added and shaken with ether. homoqninine dissolves 
out, and can then he crystallised from the ctliereal 
solution.—S. R. 

Trimethylqin'noliiic. L. Ilcrcud. Her. IS, 37G. 

Till! author has prepared this compound from pscudo- 
cumcnc (in. p. G3”) hy Skraup's method. Trimetliyl- 
qilinolinc melts at 42-43“ G., and hoils at 2S5-2S7 0 C. 
Owing to its extreme solubility in the ordinary solvents, 
it cannot he jmrilied hy reerystallisation. The analysis 
of the substance itself and also of the nitrate and the 
platinum salt, confirmed the formula C, t H IS N, and 
being derived from 1, 3, 4, (5 trimcthylnmidobcnzcnc, its 
constitution may he expressed thus :— 


CIL 



-J. 15. C. 


On fi-Nanhlhonuinolinesulphonic Acid I. C. Gcntil. 
llcr. IS, 201. 

/5-Xapiitiiylamixesulfhoxic acid in cohohatcd with 

glycerine, nitrobenzene and concentrated sulphuric acid, 
when a violent reaction sets in. /9-naphthoquiuolinc- 
sulphonie acid C,,H a (SO a ll):C 3 JCIl 3 + aq’t is formed 
and is prepared in a pure state after previous conversion 
into the barium salt. The acid crystallises in groups of 
white needles, and is dillicultly soluble in cold hut easily 
in hot water. 15y fusion with potash a ft-oxynaph- 
thoquinoliuu C^lljlOilltCaNlIj is obtained.— 0. 11 . 1 !. 


Separation and Estimation of Methyl-Alcohol in 
presence of Ethyl-Alcohol. Diligler’s i’olyt. Joiirn. 
254, [12], 500. 

C. de I’oncv describes in the Gtnic civil, 1SS4, v. 5, 
]>. 353, the following method Both alcohols combine 
readily with oxalic acid in presence of gaseous hydro¬ 
chloric acid. The methyl-oxalate is readily soluble in 
water, the ethyl-oxalate only dillicultly soluble; the 
aqueous or alcoholic solution of both ethers, when treated 
with ammonia, gives amides quite insoluble in water. 
On these facts the estimation of the methyl-alcohol is 
based. 10'Sgrni. oxalic acid are dissolved in lOcc. of the 
alcohol tobccxumiucd,aud hydrochloric acidgas is passed 
in to saturation. After standing for 24 hours in a closed 
ilnsk, 2 ce. of this solution are diluted and shaken with 
lOcc. water, and then filtered. As the methyl-oxalato 
is completely soluble in water, more oxamicio will bo 
obtained on the addition of ammonia, than would he the 
case if pure ethyl-oxalate only were presont. A scries 
of experiments establishes that the mean quantity of oxa- 
mide obtained from the wash-water is G’U percent, for 
absolute ethyl-alcohol. For methyl-oxalate the number 
lies between 14’05 and 15 per cent, of the quantity of 
methyl-alcohol. If a mixture of ethyl- nnd methyl- 
alcohol he treated as above described, ami tlio pre¬ 
cipitated amides- weighed, the percentage of methyl- 
alcohol present can ho calculated. For every one per 
cent, methyl-alcohol from 044 to 045 per cent, more 
than G'G per cent, of oxniuide is obtained. — <J. il. 15. 


Process for the Estimation of Ethereal Oils. Dingler’s 
I’olyt. Journ. 255 [5], 21G. 

A. I-KVAN LOIS (Complcs llcndus, vol. 99, p. 977, 188-1) 
estimates the ethereal oils in vegetable matters by 
distilling the hitter with water in a short-necked distil- 
lation apparatus, and then adding bromine water until 
after energetic shaking a faint yellow colour remains. 
He finds that all the ethereal oils come over in the first 
portion of the distillate,—W. AL 


XXII.—GENERAL ANALYTICAL CHEMISTRY. 

Ecto Laboratory Apparatus. If. Lnmlolt. Her. 18, 5G. 

(1.) A com in nation of water-bath and hot-water funnel. 
It consists of a box of copper (Fig. 1) whose bottom is 
3Scm. long and 25cm. wide, with a hack Hem. high and 
a front 9cm. high. The top is made of brass. The 
higher portion serves as a water-bath for beakers, wash- 
bottle, etc., which stand on a perforated plate 1 cm. abovo 



Fic. 1. 


tlio bottom. The front part has three openings for 
funnels. The apparatus stands on four legs, 20cm. high, 
one of which is provided with a set screw. At the 
bottom is a vertical screen to keep the gas flame from the 
funnels. The filtration and drying proceeds very quickly 
in using these hot funnels. (2.) Arrangement for concen¬ 
trating very dilute solutions. A sloping box of copper 
(Fig. 2 ) is supported on three legs and provided with a 
corrugated and rimmed top, made either of silver-plated 
copper or thin platinum. At alternate ends of the 
gutters passages are provided in order to compel the 
liquid to proceed in a zig-zag way. By means of set 
screws the inclination of the apparatus can be altered. 



Fig. 2. 


The box is tilled with water through n gaugo tube at the 
lower end, where it is also heated, whereas the steam 
escapes at the top end. The vessel containing the 
solution to be concentrated is placed in a high position, 
ami hy means of a syphon and a screw clip tlio feed is so 
regulated as to cause only a concentration and not tlio 
complete evaporation of the liquid. A part of the latter 
must therefore continually run.otr at the small overflow 
tube, which forms the continuation of the lowest gutter. 
A box, 3Scm. long, 20cm. wide, and 10cm. high, with a 
total surface nrea of 850 square cm. evaporated more than 
one litre of water per hour. (.3.) Apparatus for subliming. 
It consists of a thin platinum pine 150mm. long by 
18mm. wide, closed nt one end amt provided at tlio top 
with a stopper through which two glass tubes are 
inserted. Through one tube, reaching nearly to tlio 
bottom, cold water is allowed to llow into tlio pipe, 
which escapes through the second. Tlio apparatus is 
inserted into tho flask, which contains the mass to bo 
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sublimed, and after withdrawing it_tlic sublimate can be 
easily scraped oil'. If the sublimation 1ms to lie per¬ 
formed in a crucible, tho projecting portion of the pipe 
must be protected from the combustion gases by a covering 
of asbestos to prevent the condensation of water on tho 
surface. It has proved impracticable to make the con¬ 
trivance of glass, as it soon breaks owing to the great 
diHerciicc or temperature, llesidcs many sublimates— 
e.ij., iodine—adhere very obstinately to the glass.—S. II. 

The Estimation of Oxipjen in Atmospheric Air. 
W. liempcl. ller. 18, 207. 

Aktkh an exhaustive notice of the causes which may 
inlluencc the proportion of oxygen in the atmosphere, 
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ture, barometric pressure and aqueous tension aro 
eliminated (as in other well-known apparatus) nml tho 
absorptions aro made in specinl gas pipettes. Tho 
apparatus is a modified form of that described by tho 
author in his book on “None Mcthndcn zur ^Analyse 
dor Case.” The figure shows a sectional sketch of the 
apparatus. It consists of an iron trough A, which is in 
communication with the graduated barometer tube D by 
the iron tube b and is made fast to the table C. The 
barometer tube is in connection nt m through the rubber 
tube J with tho levelling ball 11. The upper pnrt of 
the iron trough consists of a water vessel K, which can 
he connected with a cask to receive the overflow of 
water. The water vessel E is provided with glass sides 



and a idea in favour of a periodical and accurate 
estimation of oxygon in air in dilliircut parts of tho 
world, tho author describes an apparatus for tho dotor- 
miuation of oxygen by absorption with liquid reagents 
capable of yielding very accurate results. Tho gases 
aro measured over morcury and corrections for tempera- 


rcaching sufficiently low into tho quicksilver to facilitate 
tho introduction of the capillary tubo of tho pipotto into 
tho measuring ball 0. The tubes b and 1) aro enclosed 
in wider glass tubes, tho rubber tube J of tho movable 
lovol is double sb that the tubes b, L) and J can bo kopt 
cool by water, which flows into tho apparatus during 
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work at o, p aiul q. A part of the water enters at o, 
tlieu (lows along the tube b and enters through a. small 
canal at r into tho water vessel E. A second stream 
enters at p, passes along the barometer tube D and s 
into the water vessel through t. The small wide tube « 
hangs by threads on t and is useful in preventing tho 
spitting occasioned by the air bubbles passing down t. 
A third stream enters at q into the double rubber tube y 
and goes towards E through the rubber tube w. In this 
way all parts of the apparatus arc kept at the same 
constant temperature. The gas is measured in the glass 
ball C, at constant volume, determined by a mark on 
the neck, and is transferred for absorption of oxygen to 
the gas pipette B which contains pyrogallate of potash. 

—0. II. B. 


On it Lttcmohl. M. C. Traub and C. Hock, Her. 17, 
2015. 

The authors prepare a colouring matter closely re¬ 
sembling litmus in the following manner:—100 parts of 
resorcinol, 5 parts sodium nitrite, and 5 parts of distilled 
water are slowly heated in an oil-bath to 110' C. A 
vigorous reaction sets in, and the contents of the lliusk 
become red; when tho reaction has moderated the 
mixture is heated to 115-120’, till tho evolution of 
ammonia has ceased and the melt has become blue. It 
is then djssolvcd in water and precipitated by 11C1. The 
product is a ''listening reddish-brown powder, which is 
insoluble in chloroform, benzol, and petroleum spirit, 
easily soluble in methyl-, ethyl-, and amyl-alcohols, less 
soluble in ether and water. In all its properties it 
closely resembles the colouring matter of litmus, with 
which it is possibly identical. It can be conveniently 
used as a substitute for the latter ns an indicator. 

—A. a. g. 


The lncmoid as an Indicator. M. 0. Traub. Arch. d. 
l’harin. [3], 23, 27-20. 

The lncmoid prepared from resorcinol is a verv useful 
indicator, being more delicate than ordinary tincture of 
litmus, and capable of more general application than 
phenolphtlmlcin, whilst it can lie very readily prepared. 
The indicator solution is prepared by "dissolving jgrm. of 
tho lncmoid in a mixture of 50cc. of alcohol (9(i percent.) 
and 50cc. of water. Blue test paper is prepared Irom a 
solution containing lgrm. of tho lncmoid dissolved in a 
mixture of 500cc. of alcohol and 500ec. of water and live 
drops of a solution of KOII.—A. G. G. 


A n Improvement in the Apparatus used for Tre- 
cipilalintj Copper by Electrolysis. 11. C. Eootc. 
Americau Chem. Journ. vol, (i, No. 5. 

The author has devised a piece of apparatus for electro¬ 
lytic determinations of copper, winch possesses the 
advantage of maintaining a regular current of proper 


wires sunk into it, so.that no wires arc visible nbovo the 
board save the ones connected to the platinum strips 
dipping into the dishes. The current enters at a and 
passes to c, where it enters a switch, from which it may 
be made to pass directly to a switch at <J; or it may bo 
made lirst to traverse cither one of the coils m, n, on its 
way, by a simple movement of the switch handle above 
the board. From tj it may be made to pass through h to 
the switch at r ; or by connecting the switch with i, h or 
l, the current will lirst traverse one, two or all of tho 
coils o, p, q, and when it reaches r it will have the 
required strength. The coils have the following lengths 
of line iron wire respectively : in, 11 meters ; n and o, 3 



meters each ; /r and //, -IA meters each. More coils may 
be added if it is desirable; lint with the arrangement 
shown in the cut a resistance of I) meters may be 
obtained, which may be increased, by additions of 
lj-meters each, up to 15 meters, by properly manipulating 
the switches c and y. For example : If ilic switch e be 
connected with c, and the switch // with 7, the current 
will pass through -IA meters of the iron wire. Tho board 
shown in the cut is arranged for only three dishes, but it 
will be readily seen that any number might be added. 
As the battery grows weaker, or as dishes are removed 
or added to the circuit, the strength of the current is 
kept uniform by manipulating the switches. This might 
be made to work automatically. The switch r, with its 
connections s, I and it, make it possible to use one, two 
or all of the dishes. If only one dish is to lie used, the 
connection is made with s, and the current passes through 
tho cylindrical copper connection e” (see also Fig. 2, r) 
to the platinum, and linally through x" to b. If two 
dishes are to bo used, the switch r is connected with I, 
and the current .passes lirst to the dish over v', thence 
through the platinum strip to x\ and then to the second 
dish over o". \\ hen all too dishes are to be used, con¬ 

nection must be made with it. The method of auto¬ 
matically regulating the current in the case of removing 
a dish Irom tho circuit, is shown by Fig. 2—a coil of 
line iron wire tv, equal to the resistance of the solution 
it* a dish placed tinder the board, and near each dish. 
Through the centre of the piece of platinum 3, I, upon 
which the precipitating dish rests when in connection 
with the current, is a small hole, which is continued 
down through tho board, and lined with a picco of copper 
pipe v, which is soldered to the platinum to make the 
connection. A short stick of wood 5, (i, passes through 


y 



Fto. 1. 


strength for several days, without a change of the battery 
fl unls becoming necessary. The platinum dishes me 
arranged on a board, ns shown in section by Fi", 2 The 
current from the battery is made to pass thron'di a 
certain number of coils of fino insulated iron wire before 
it passesi to tho platinum dishes. Fig. 1 shows tho under 
side of tho board with the resistance coils and connecting 


tho pipo, and is so arranged with a spring 1, 2, that 
when tho resistance coil tv is in the circuit, tho stick 
irotmiles slightly above the idatiuum foil. When, 
mwover, a dish is placed upon tho board it pushes down, 
by its weight, the stick 5, 0, removing tho strip 1, 2, 
from contact with v, thus disconnecting tho resistance 
coil, and at tho samo timo causing tho current to pass 
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from v, through the solution and platinum strip to r. 
When a dish is removed, the current through 8 , 9, is, of 
course, broken, and the spring 1 , 2 , comes in contact with 
v, making (lieconnection with the resistance coil, which, 
being equal to the resistance in the dish, keeps the 
current the same in the other dishes. If two dishes are 
to ho used, and the solution is only ready for one, the 
the switch r is connected with l, and the dish which is 
ready is placed on the platinum above i/'. The current 
will then pass from / to v', and through the strip 1 , 2 , to : 
the resistance coil in', and then through x' to v", and 
finally through the liquid to a - " and b. When ready to 
add the soeond dish to the circuit, it may be done by j 
simply placing the dish in its place over v', when it will I 
automatically disconnect the resistance coil in'; and the | 
strength of the current will remain the same, and 
suflieient for both dishes, Either one of the two dishes 
may now he removed at any time without altering the 
strength of the current, or in any way interfering with 
the work of the other dish in the circuit. The third 
dish may also he added at any time, by simply changing 
the switch r from t to u, nml manipulating the switches 
c and I/, so as to increase tho current sullicicntly. In 
the same manner, any number of dishes 11103 ' he used. 
The strength of tho current 111113 ' ' l0 ascertained by 
passing it through acidulated water, in an inverted tube, 
graduated in cc., and noting the amount of mixed gases 
liberated in a minute.—< 1 . 1 $. C. 

The Detection of Iodine in Presence of Large Quan¬ 
tities of Bromine. J\ S. Brito. Cliem. News, 50, 210. 

Ik bromine nml iodine be liberated by chlorine and the 
solution shaken up with chloroform, tho violet colour of 
tho iodine will be masked by the brown colour of the 
bromine when a large quantity of the hitter is present. 
The violet at once appears on addition of ferric sulphate. 

-J. It. C. 


JIMu T5oobS. 


Nkuk Methodkn zurt Analyse dku Case. Von 
Dr. Walther Hem eel, Professor atn Konigl. 
Polytechnikum zu Dresden. Mit in don Text 
eingedruckten Holzsticlien. Braunschweig: Druck 
unci Verlug von Friedrich Yieweg und Sohn, 1880. 
Tins work, important to all interested in technical 
gas analysiSj is an 8vo volume, bound in paper cover 
and containing 129 pages of subject-matter, a table 
of contents, and twenty-two admirable woodcuts 
illustrating the apparatus in detail and in combined 
forms so as to indicate methods of working. 

The Table of Contents will best illustrate tho plan 
and method of tho whole work. First Part — On 
Technical Gas Analysis. /. General; II. Analysis 
by Absorption. —Description of the Apparatus, the 
oas-huiiktths : A, the Simplo Gns-burettc; Modoof 
Handling the Gas-burette; The Mollified Winkler’s 
Gas-burette, B,. the absorption-pipettes, B... Tho 
•Simple Absorption-pipette for •Solid and Liquid 
Reagents, C. the combined absorption-pipettes— 
The Combined Absorption-pipette, CJj. Tho Com¬ 
bined Absorption-pipetto for Solid nml Liquid 
Reagents, CL. Handling tho Absorption-pipettes. 
General Details concerning the Conducting of 
Absorption-anal 3 'ses. Recorded Analyses. Special 
Details on tho Estimation of tho Simplo Gases : 

1, Carbonic Acid; 2, Carbonic Oxide; Oxygen ; 
4, Heavy Hydrocarbons. III. Analysis by Combus¬ 
tion. —1. Tho Combustion by Explosion. General 
Description of tho Appnrntus. Tho Explosiou-nipotto. 

2. The Absorption of. Hydrogen with Palladium. 
8. Fractional Combustion. Second Part — On an 
Expeditious and Exact Gasometiuc Method. IV. 
General Description of Apparatus. —The Measuring 
Bulb. The Adjustable Mercurial Niveau C. Tho 


Gas-pipettes. Handling the Apparatus. Measuring. 
The Absorptions. Recorded Aiial}'scs. V. The 
Mercurial Trough without Barometric Tube. 


Acetic Acid and Vinegar, Ammonia and Alum. 

(Churchill’s Technological Handbooks.) London : 

J. it A. Churchill, 11 New Burlington Street, 1885. 

Small 8vo volume bound in cloth. As the prefaco 
shows, tho work is edited by Mr. John Gardner, 
F.I.C., F.C.S. It contains 193 pages of subject- 
matter, short table of contents, and an alphabetical 
index, and is illustrated with twenty-eight woodcuts. 

The first chapter of the book is devoted to Acetic 
Acid and Vinegar, and this includes a description 
of Hie process of carbonising wood in close retorts 
and obtaining pyroligneous acid. The second chapter 
deals with Ammonia, and the third with Alum and 
Alum-siaking. 


Qgont&lg Patent list. 


ENGLISH APPLICATIONS. 

1885. 


I.-GENERAL PLANT, APPARATUS, and 
MACHINERY. 

1597 L. If. Pearce. 1-ondon. Improved means for healing 
liquids, applicable also for vapourising and distilling tho same. 
March 20 

3731 K. It. Potrlo anil A. S. For. Manchester. An Improved 
composition to ho applied to Htrups. holts, ropes, anil brakes 
usouinanil In conjunction with machinery, which composition 
is nlBO npplicnblo to otlior nrticlcs for tho purposed protecting 
mid preserving them from injury arising from moisturo or 
exposuro to tho atmosphoro. March 23 

3730 \V. K. Lake. Improvements In niul rclntlng to steam- 
boiler and oilier furnneos. Communicated by L. Hroussas, 
France. March 23 

3330 J. li. Johnson, London. Improvements in furnaces for 
burning pulverulent materials. Communicated by At. Ferret, 
France. Alnrch 20 

31*21 L. \V. Sideline. London. Improvements in solf- 
fcedlng nml smoke-consuming furnaces und nppiinncos for 
heating miilllcs and drying stoves mid for other like purposes. 
Alnrch 27 

J0I8 F. \\'. Gordon, London. Improvements in hot blnst 
Btoves. Complete specification. Alnrch 31 

1270 G. 11. Lllley, London. Improvements in mills for 
reducing solid crystalllno substances to powder. April 7 

1377 T. AV. Harbor, Ulverston, Lancashire. Improvements 
In lull blnst nppnrntus. April 9 

J5S0 J. Alclnncs, Glasgow. An improved tubo for trans¬ 
mitting air or oilier Huhls under pressure. April II 

1(113 it. AleQiieen Weir, H 00110 , lowo, United States. 
Furnneos. April II 

IGI'J A. M. Clark, London. Improvements in slono and ore 
crushers. Communicated by I). Itrciiuan, jitn., and G. G. 
Young, United Slates. Complete spceitlcation. April it 

1000 J. S. llootIt,London. Iinproveinontslntliocoiistructlon 
of boiler nml otlior furnaces. Complete specification. April 15 

1710 AI. Keenan, London. An improved uon-conductlng 
composition for protecting hollers, cylinders, pipes, und other 
objects against rudlullon. April 10 

1711 AI. Keenan, London. Improvements in means for pro¬ 
tecting boilers, cylinders, pipes, und other objects ngnlnst 
radiation. April 10 

1831 C. Jones, London. Improvements in apparatus used 
when homing vessels or chambers by stcam-licatcd jackets. 
April 18 

1835 I*. Jenson, London. A system or combination of pumps 
for producing vacuum. Communicated by L. A. Iticulngor, 
Germany. April 18 

18SU F. Mnxwoll-Lyto, London. Improvement In crucibles, 
muffles, and oilier refractory apparatus. April 20 


II.—FUEL, GAS, and LIGHT. 

30S3 S. Clnrko, London. Improvements in tho manufacture 
of night-lights. Alarcli 21 

3770 A. ll. Heed, London. An Improvement in the manu¬ 
facture of hydrogen gas. Communicated by G. E. Aloore, 
United StutcB. Complete spcclllcntloii. Alnrch 21 ■ 

3790 AV. lilnck, Glasgow. Improvements in tliuiimmifncliiro 
of hrlquottcs or fuel blocks. Alnrch 21 
3870 It. Deinimtor, Jim., Alancheslor. Improvements initio 
construe! ion or condensers used In tho manufacture or purlil- 
eatlon of gas. March 20 

D 




